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N AN ATTEMPT to separate and identify the skin-sensitizing anti- 

body from the serum of human allergic patients for further study, use 
was made of the new method of protein separation developed by 
Tiselius.tt This method is that of electrophoresis. After studying the 
difficulties inherent in the method, Tiselius evolved an apparatus which 
eliminated some of the errors. The essential part of his apparatus is a 
glass U tube built up of rectangular sections. These sections are ar- 
‘anged as follows: two upper, two lower, and one bottom, all of which 
have wide glass flanges and ean be slid out of alignment, thus cutting 
them off, each from the other, for examination of their contents. The 
flat sides enable a beam of light to be passed through the arms of the 
U tube. The flat shape also has the advantage of facilitating the trans- 
fer of heat so that the heat developed by the passage of an electric 
current through the tube can be dissipated. When the apparatus is 
ready for use, the solution to be studied is pipetted into the bottom and 
two lower sections. These are then slid out of alignment. The rest of 
the apparatus consists of the upper sections and connecting tubes to 
large glass vessels for the electrodes, and is filled with a buffer solution. 
Strong potassium chloride solution is then placed around the electrodes, 
and the pressure on both sides equalized by means of a siphon. The 
apparatus is placed in a bath kept at the temperature of melting ice by a 
refrigerating unit. When sufficient time has elapsed for all parts to 
come to the same temperature, the sections of the U tube are pushed into 
alignment by plungers operated by air pressure. A sharp boundary is 
thus obtained between the protein and the buffer solutions. After the 


*From the Biochemical Research Foundation of the Franklin Institute, and the 
Department of Allergy, Northern Liberties Hespital, Philadelphia. 

Read before the American Association for the Study of Allergy, St. Louis, Mo., 
May 15, 1939. 

+The apparatus used by us was made in Tiselius’ laboratory at Upsala, Sweden. 
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electric current of approximately 2 Ma. has been started, new boundaries 
due to the separation of various components of the protein are found to 
move away from their original positions. The movement is slow. In the 
more recent experiments it has taken about twenty hours for the fastest 
and slowest boundaries to be separated by the length of the arm of the 
U tube. A nonconducting rod (vulcanite) dipping into one of the 
electrode vessels is slowly raised by clockwork so as to cause a gentle 
movement of liquid through the U tube; by adjusting this movement or 
position of the rod the boundaries can be moved at will. When sufficient 
separation has occurred, one of the boundaries can be brought to the 
division between the upper and lower sections of the tube; the current 
is then shut off and the sections slid out of line and the apparatus taken 
apart. Thus one component of the mixture of proteins can be separated. 


Fig. 1.—Diagram showing the essential parts of the Tiselius apparatus. 


The position of the boundaries was followed by the Schlieren method. 
A narrow horizontal beam of light from an adjustable slit passes through 
port holes in the bath and through the arms of the U tube. Wherever 
there is a change in concentration, as between protein and buffer, the 
light ray is bent. This bent ray is stopped by a knife edge so that it 
does not enter the lens of a camera. By looking at the ground glass at 
the back of the camera one sees dark lines where the boundaries are 
situated. 

By the use of this method Tiselius and others have found that serum 
usually contains four proteins: an albumin, and alpha, beta, and gamma 
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globulins. These move at different rates under the influence of an 
electric current. Euglobulin and pseudoglobulin prepared by the older 
methods are mixtures of these types of globulins. Euglobulin consists 
of beta and gamma globulin, and pseudoglobulin consists of alpha and 
gamma globulin. Tiselius and Kabat? found that anti-egg albumen from 
the serum of a rabbit is part of the gamma globulin. In the pig the 
antipneumococcus I antibody has a slightly lower isoelectrie point than 
that of gamma globulin but migrates very close to it; in the horse the 
antibody is a distinct serum component moving between beta and gamma 
globulins. 

There may be reason to believe that there is a difference between the 
anaphylactic antibody and the skin-sensitizing or ‘‘atopie reagin.’” 
However, antibodies in general are found in the globulin, and particu- 
larly the pseudoglobulin, fraction of serum. Such was found to be the 
case for the skin-sensitizing antibody by Sherrer‘ and by Stull, Glidden, 
and Loveless.® It was our intention to repeat the work of these in- 
vestigators by use of the Tiselius apparatus. 

METHOD 

Serum obtained from allergic patients was tested for its ability to 
sensitize the skins of normal persons. If the result was positive, the 
serum was prepared for use in the Tiselius apparatus. The serum was 
diluted, if necessary, to a volume sufficient to fill the bottom and two 
lower sections (in our apparatus this was 11 ¢.c.); however, the serum 
was kept as concentrated as possible. It was dialyzed for two days in the 
refrigerator against a physiologic saline containing 0.02 molar phos- 
phates for buffer. The composition of the solution was 8.768 gm. of 
sodium chloride, 3.442 gm. of sodium phosphate, and 0.092 gm. of sodium 
biphosphate per liter of solution: pH about 8.10. The solution used in 
the dialysis was also used as the buffer to fill the apparatus during an 
experiment. 

The protein components of the dialyzed serum were separated in the 
Tiselius apparatus as described. 

The only means of identifying the serum fractions was by optical ob- 
servation of the boundaries. When the current was kept about 20 Ma., 
there appeared boundaries easily identifiable from Tiselius’ description 
as those of albumin and beta and gamma globulins. The alpha globulin 
boundary is very faint in human serum’ and was visible only ocea- 
sionally. Delta globulin, an anomalous band found in coneentrated sera 
only, was frequently seen on the positive side. This is discussed by 
Longsworth and MacInnes® who show that it is not a true component but 
a concentration effect. No other bands were seen under these condi- 
tions. 

The run was continued until albumin on the negative side was ap- 
proaching the bottom of the tube and the beta globulin was at the 
division between the upper and lower sections on the negative side. The 
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current was then turned off, the sections slid out of alignment, and the 
apparatus taken apart. The contents of the sections were removed with 
a pipette and placed in separate vials. Migration is more rapid on the 
positive side, as Longsworth and MacInnes have pointed out. Therefore, 
on this latter side the top of the albumin column had migrated above 
the upper section, the beta globulin was in the lower third of the upper 
section, and the albumin and beta globulin filled the lower section which 
also contained about one-third or more of gamma globulin. 
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Fig. 2.—Diagram showing the migration of the three major components of human 
serum during a run in the Tiselius apparatus. 

At the end of a run the distribution of protein fractions was as fol- 
lows: 

Upper positive contained albumin in the original concentration plus 
lesser amounts of alpha and beta globulins. By collecting the solution 
immediately above the upper positive we sometimes obtained pure 
albumin. 

Lower positive contained albumin, alpha and beta globulins in the 
original concentration, plus about one-fourth to one-half the original 
concentration of gamma. 

Bottom was the same as the original serum. 

Lower negative contained beta and gamma globulins in full coneentra- 
tion and smaller amounts of alpha globulin and albumin. 

Upper negative contained pure gamma globulin in slightly less than 
the original concentration. 

The method of observation used at the time these fractionations were 
made did not permit the quantitative estimation of the amount of the 
separate proteins in each section. The scale deviation method used in 
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later but as yet incomplete work will permit this in the future. Total 
nitrogen determinations were made in some instances by means of the 
micro-Kjeldahl method, and the results are shown in Table I. 


TABLE I 


MILLIGRAMS OF NITROGEN PER CUBIC CENTIMETER IN THE CONTENTS OF DIFFERENT 
SECTIONS OF THE U TUBE 
































EXPERIMENT NO. | 843 | 365 | 400 | 431 | 432 | 434) 439) 440 | 445 | 446 
Section | | 
Control 3.05|6.54 | _-_ 13.86] -__|3.96 |___ | 11.46 | 8.75] 4.76 
Above upper positive seclen PRR | a ec, be eo Asie 
Upper positive 1.42 }4.56 |} 4.10 | 2.81 | 1.01] 3.00 |3.24 | 6.22 | 5.38) 2.71 
Lower positive 2.12\|___ |5.15 |3.37 | 1.68] 4.02 |4.23| 7.88 | 6.98) 3.76 
Bottom 2.99|___ |5.42|___ | 1.74|_-- 15.07] 8.62 | 7.98|4.50 
Lower negative 0.97|___ |2.07 | 1.50 | 0.57} 2.09 |2.48}  -__ | 3.35}2.13 
Upper negative 0.39|___ |0.78 | 0.78 | 0.20) 0.62 |0.94| ___ | 0.88] 0.60 
Refractionated 
Upper positive — 8 0.47 | 0.78 
Upper negative — y 0.41 | | 0.94 


























The contents of each section were sterilized before testing them for 
activity. In the earlier experiments this was done by adding 1:10,000 
merthiolate; this caused a turbidity in the gamma globulin fractions. 
Later the contents of the sections were filtered through a small filter of 
the Jenkins type. The filtrates were tested for sterility in aerobic and 
anaerobic cultures and by injection into mice. If they were found to 
be sterile, they were used for the passive transfer tests. 

RESULTS 

Many of the passive transfer experiments were unsuccessful. In 3 
cases* the control-diluted sera showed activity; two of these were from 
‘agweed sensitive persons and the third from a rabbit sensitive person. 
Two of the sera were fractionated in the usual way, but another, which 
was a composite of 5 individual ragweed cases, was refractionated to 


TABLE II 
RESULTS OF PASSIVE TRANSFER TESTS WitiHt SERUM FRACTIONS 














EXPERIMENT NO. | 365 439 440 445 
SENSITIVITY RABBIT RAGWEED RAGWEED RAGWEED 
Section Serum fraction 

Control All | + + + + 
Above upper positive | Pure albumin | - - 
Upper positive Albumin, a, some 8 = ~ +* - 
Lower positive Albumin, a, 8B, some ¥ 1 + + + 
Bottom All + aa 

Lower negative B, y, some a and albumin + 4 
Upper negative Pure + + 
Refractionated 

Upper positive Pure B - 

Upper negative Pure ¥ + 











*In this case there is strong probability that y globulin diffused into the upper posi- 
tive section. 


*Another serum (No. 445) was tested for passive transfer after this paper was 
read. The results, which were in accord with those previously obtained, have been 
added to Table II. 
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separate the beta and gamma globulins by repeating the run with the 
material collected from the negative side in the first run. The sera (No. 
365 and No. 439) run in the usual way showed activity in the lower posi- 
tive, bottom, and both negative sections. The upper positive was nega- 
tive. The activity was thus distributed in the same way as the gamma 
globulin. The mixed serum (No. 440) was run in concentrated form, 
and the difference in rate of movement in the two arms of the U tube was 
especially marked. At the end of the first separation the beta boundary 
was about half way up the upper positive section. When tested by 
passive transfer, activity was found in the upper positive compartment. 
In this case we assume that some of the gamma globulin had diffused 
ahead of its supposed position. The separated beta and gamma globulins 
from the negative side showed activity only in the gamma fraction. It 
is thus concluded that the skin-sensitizing antibody lies in the gamma 
globulin fraction of serum. 

As a check on these results a number of serum fractions were tested 
for antitoxin against staphylococcus hemolysin. This substance occurs 
in most human sera. The method used was that described by Leonard 


TABLE IIT 


NEUTRALIZATION OF STAPHYLOCOCCUS HEMOLYSIN BY HUMAN SERUM FRACTIONS 









































READ AFTER 1 HOUR AT 37° C. 

a a) 432 | 434 | 439 | 440 445 | 446 
Section | 
CC) ie (ene eee Reeee (eee eee | eee eem | arora 0 0 0 
ea nce haces | eee: Danks “2 sewn ++4+4+ ] +4+44!4444 

positive 
Upper positive t+4+4+4+j)4+4++4+ +4+4+4+/4+4+4++4+ ++4++ +++ +4+4+)/4+4+4++4+ 
Lower positive 0 +] +++4+4 0 sp 0 0 + 
Bottom 0 0 ot 0 + 0 0 0 
Lower negative 0 0 ++ 0 2 [rene 0 0 
Upper negative + 0 ++ 0 | 0 0 
Refractionation 
Upper positive = Sale ae 
Upper nega- 0 

tive — y 
Toxin control | +4+4+4+ 
Saline control 0 

Readings are graded from ++++ = complete hemolysis with no antibody to 0 


= no hemolysis and indicates one or more units of antibody. 


and Holm® except for the quantity of solutions used. The toxin was 
diluted to the greatest dilution which would completely hemolyze a 2 per 
cent suspension of rabbit red blood cells. One-tenth cubic centimeter 
of serum fraction was added to 0.1 ¢.c. of toxin, allowed to stand one 
hour at 37° C., and then 0.2 ¢.c. of red blood cell suspension was added. 
Hemolysis was read after one hour at 37°. This method is qualitative, 
showing in this ease only the presence or absence of antitoxin. Although 
some of the sera had low antitoxin potency, the results agree in all eight 
that the antitoxin is found only in those fractions which contain gamma 
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globulin. The distribution is the same as found for the skin-sensitizing 
antibody. In two instances the contents of the sections on the negative 
side of the U tube, after being separated once, were separated again to 
complete the separation of beta and gamma globulin. The antihemolysin 
was only in the gamma globulin fraction which also contained the least 
protein. 

It is of further interest to include one of the first separations of serum 
with this apparatus. Sera from three rabbits which had been sensitized 
with alum-precipitated ragweed extract were pooled. They gave good 
precipitation with strong ragweed extracts. They were separated in the 
Tiselius apparatus, and the upper positive and upper negative fractions 
were tested by ring test against dilutions of ragweed extract. The upper 
negative containing pure gamma gave the same tests as whole serum, 


TABLE IV 
ANTIRAGWEED RasBit SERUM (NO. 253) 


Ring Test vs. Ragweed Extract Containing 0.20 Mg. Protein Nitrogen per c.c. and 
Diluted as Noted 








Cone. 1:2 1:4 1:8 1:16 1:32 
Whole serum +++ +++ ++ +4 ++ + 
Upper positive 0 0 0 0 0 0 
Upper negative +++ +++ at ++ a - 





while the upper positive containing albumin, alpha, and some beta 
globulin was totally inactive. Thus in rabbits the antibody for ragweed 
is in the same protein fraction as that found by others for the anti-egg 
albumin. 

SUMMARY 


1. In examining human serum by the Tiselius electrophoresis appa- 
ratus, no schlieren bands denoting fractions other than albumin, and 
the three globulins, alpha, beta, and gamma were found. The anomalous 
band called delta globulin was frequently found in concentrated sera, 
but this is merely an effect of concentration. 

2. No distinction could be found between allergic and normal sera. 

3. When the solutions in the different sections of the apparatus were 
tested, the skin-sensitizing antibody and the antitoxin against staphy- 
lococeus hemolysin were found only in those containing gamma globulin. 
The antibody for ragweed in rabbits was found to be in the same frac- 
tion. 
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DISCUSSION 


Dr. MatrHew Wauzer, Brooklyn.—I think you will all agree with 
me that this is a very important subject and a difficult one to study. 
For this reason, Dr. Sterling and his co-workers should be commended 
for their courage in undertaking it. My own experience with frac- 
tionation of serum is limited to my original attempt made in 1925 in 
connection with our first preliminary report on the indirect method 
of testing. Dr. S. D. Kramer at that time was interested in determining 
which fractions of the human serum contained the reagin and at- 
tempted to fractionate the serum. That attempt was not very suc- 
cessful for several reasons. We found that the serum fractions ob- 
tained with this method were exceptionally irritating and painful 
when injected into the skin of the substitute. Moreover, the transfers 
obtained were very weak. Whether the atopic reagins were injured 
by the severe inflammation which resulted from the intracutaneous 
injection of the various fractions, or whether they were injured by the 
chemical procedures themselves, was not determined. 

The question of cutaneous response to injected sera is important in 
passive transfer work. If strong immediate or delayed reactions are 
obtained, the site will give less specific reaction when it is retested sub- 
sequently with the allergen. This is the result of refractoriness pro- 
duced by the whealing or inflammation produced by the original in- 
jection of the sensitizing serum. In order to minimize this factor, it is 
good technique in passive transfer work to wait more than the usual 
24 or 48 hours before testing. In quantitative work we prefer to wait 
a week if possible. 

For reasons which I have already stated, our original work on frac- 
tionation never progressed very far. However, Sherrer, Smyth, and 
more recently Stull and Loveless demonstrated that the pseudoglobu- 
lin fractions carried the reagin antibodies. The fact that there is 
gamma globulin in both the euglobulin and pseudoglobulin explains, to 
some extent, why so much trouble has been encountered in separating 
these two fractions. 


Dr. I. H. Tumpeer, Chicago.—With reference to Dr. Walzer’s re- 
marks on my paper, I should like to say this: We had allowed sufficient 
time to elapse for the initial irritation reaction to pass before super- 
imposing allergens on convalescent serum sites because, curiously enough, 
we had to wait a week before the women returned with their children 
for the subsequent inoculation. In other words, the serum sites were 
tested a long time after the initial irritation of the serum had passed 
away. Our main point was that dilution of. known high titer ragweed 
serum with pooled serum inhibited the ragweed reaction. 
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THE ASSAY OF RAGWEED POLLEN EXTRACTS* 


CarL EK. ARBESMAN, M.D., BALTIMORE, Mb., AND 


Al 


Harry Eacir, M.D., WASHINGTON, D. C. 


N THE clinical treatment or the experimental study of pollen hay 

fever it is frequently necessary to measure the activity of pollen ex- 
tracts. Numerous methods have been suggested in the past for this 
assay, but after extensive trial we have been forced to the conelusion 
that the only method yet suggested which gives reproducible results of 
quantitative significance is the determination of the reagin-neutralizing 
activity of the extract (Cooke, Stull, Hebald, and Barnard;! Stull and 
Sherman’). This report represents a critical study of the accuracy which 
may be expected with this method, and the effect of such variables as the 
particular serum or recipient used, the incubation time of the serum- 
extract mixtures, and the site of the injection. 


METHODS PREVIOUSLY SUGGESTED 


1. Analytical—The assumption that a given weight of pollen ex- 
tracted with a given volume of fluid will yield extracts of equivalent 
activity has been shown to be in error.*-> Not only may different types 
of extracting fluid yield extracts of varying activity, but different lots 
of pollen similar!y extracted may occasionally vary. Similarly, the 
determination of either the total solid or the total nitrogen in a given 
extract bears no necessary relationship to the amount of active material. 
This is apparent from the fact that, as shown by Grove and Coea,® and 
confirmed by other workers,” ‘ simple dialysis through a collodion mem- 
brane removes a large proportion of total solids and total nitrogen, with- 
out significantly affecting the activity of the residue. Moreover, the 
dialysate has been found to be devoid of activity.*: © 

Although the determination of protein nitrogen has been suggested 
*.* this method has been criti- 
cized on several grounds. In the first place, it has not been definitely 


as a method of assaying pollen extracts, 


established that the reactive constituent of pollen extracts is a protein. 
In the second place, Cocat has demonstrated that prolonged dialysis 
of pollen extracts removes a significant proportion of nitrogenous mate- 
rial which analyzes as protein nitrogen by the methods ordinarily used, 
and which is, nevertheless, inert. Finally, even if it should develop that 
pollen extracts contain a reactive protein, it does not necessarily follow 
that all protein in such extracts is a single substance, or that all pro- 
teins (if there should be more than one) are biologically active. In- 

*From the Protein Clinic of the Johns Hopkins Hospital, the Syphilis Division of 
the Department of Medicine, Johns Hopkins University Medical School, Baltimore, and 


the United States Public Health Service, Washington, D. C. 
Aided by a grant from Hynson, Westcott, and Dunning, Baltimore. 
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deed, as will be reported elsewhere, although the protein content of rag- 
weed pollen extracts is not significantly changed by prolonged storage 
at icebox temperature (2° to 8° C.), there is, nevertheless, a progressive 
and pronounced decrease in their biglpgic activity. 

In summary, none of the direct analytical procedures hitherto sug- 
gested seems satisfactory for the assay ef pollen extracts. 

2. Complement Fixation —Clock," and more recently Armstrong and 
Harrison,’? compared the antigenicity of various pollen extracts by com- 
plement fixation tests with rabbit antisera. However, there is no evi- 
dence that the substance in pollen which reacts in pollen-sensitive in- 
dividuals is necessarily identical with that which stimulates antibody 
formation in rabbits. Although Winkenwerder, Eagle, and Arbesman?* 
found that rabbit antisera to ragweed pollen contained skin-sensitizing 
antibodies passively transferable to man, their results strongly suggested 
that these antibodies were not identical with the precipitins and comple- 
ment-fixing antibodies also present in those antisera. Similarly, Arm- 
strong and Harrison'* found no correlation between the complement- 
fixing component of ragweed pollen extracts and that which initiated 
anaphylactic shock in guinea pigs. 

The complement fixation technique with rabbit antisera is, therefore, 
not immediately applicable to the assay of the activity of pollen extracts 
in human beings. 

3. Biological Assay in Pollen-Sensitive Human Beings.—The method 
most widely used for the comparison of pollen extracts is the determina- 
tion, in pollen-sensitive individuals, of the highest dilution of antigen 
which gives either a positive skin reaction or a reaction of arbitrarily 
chosen size. Our own results, illustrated in Table I and Table IA, en- 
tirely confirm the criticism of this technique by Stull, Cooke, and Ten- 
nant,’° and by Dorfman and Efron.*® As they have shown, the size 
of the wheal produced varies but slightly even with a tenfold or hun- 
dred-fold variation in the concentration of extract. Moreover, if one 
tests a patient with serial tenfold dilutions of extract, there is no sharp 
end point, but a decrease in the size of the reaction which is so gradual 
as to make quantitative measurements of dubious significance. In the 
third place, the size of the wheal produced by a given amount of ex- 
tract will in common experience vary widely with the site of the injec- 
tion.171® Perhaps because of this factor, in a series of skin tests with 
serial tenfold dilutions of extract, one not infrequently encounters a 
negative reaction, preceded and followed by a positive reaction. These 
factors combine to make the extinction technique of little or no value 
as a measure of biologie activity. Not only is the absolute determination 
of the highest reactive antigen dilution of little significance, but the tech- 
nique cannot be applied to assay even the relative activity of a series of 
extracts. The discrepant results obtained are illustrated in Tables I 
and IA. 
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Similarly unsatisfactory results have been obtained by us when the 
extract dilution technique has been applied, not in pollen-sensitive in- 
dividuals, but in normal human beings previously sensitized in multiple 
sites by the injection of a fixed amount of pollen-sensitive serum (Table 


Il). 


A METHOD OF ASSAYING POLLEN EXTRACTS BASED ON THEIR REAGIN- 
NEUTRALIZING ACTIVITY 

It would appear from the foregoing that no method of assaying pollen 
extracts based on the minimal reactive concentration, or on the size of 
the wheal produced in a sensitive (or passively sensitized) individual, 
vields results of quantitative significance. It is, however, possible to 
measure the reagin-neutralizing activity of pollen extracts;’? and, as 
will be here shown, that activity serves as a satisfactorily accurate and 
reproducible method for their assay. 

Coca and Grove”? were the first to show that pollen extract in sufficient 
concentration will ‘neutralize’? serum from a_ sensitive individual. 
When the serum-extract mixture is injected intradermally into a non- 
sensitive individual, and the site is retested with a pollen extract twenty- 
four hours later, no reaction is obtained. The reagin has presumably 
been bound by the antigen in vitro, and thus rendered ineapable of 
passively sensitizing the normal skin. It is clear that the minimum 
amount of pollen extract which suffices to neutralize a given serum is 
an approximate measure of its ‘‘antigen’’ content, and the relative 
activities of any number of extracts can thus be determined. 

Serial twofold dilutions of each of the pollen (ragweed) extracts* 
to be tested are first prepared (1:10, 1:20, 1:40, ete., usually up to 
1:1,280). To 0.2 «ec. of each dilution is then added 0.2 ¢.e. of serum 
from a sensitive (ragweed) individual. It is obviously important to use 
a serum known to contain reagin and to use the same serum through- 
out any one experiment. Each set of mixtures thus consists of eight 
tubes containing a fixed amount of the same serum and varying amounts 
of some one of the extracts. 

The mixtures are shaken and placed at 37° C. for one hour. One- 
tenth to 0.05 ¢.c. of each mixture is then injected intradermally into 
normal recipients in a vertical row on the volar aspect of the upper arm 
and forearm.t Four such parallel rows, representing four different 
extracts, can be injected without crowding into one recipient, two on 
each arm. 

Twenty-four to forty-eight hours later each of the sites is tested by 
the intradermal injection of approximately 0.01 ¢.c. of a pollen extract 


*Although all the experiments described in this report were carried out, with short 
ragweed pollen, the work of Sherman and Stull*! suggests that the same technique 
may be immediately applicable to all types of pollen extracts, and to other allergens 
as well. 

4It goes without saying that the recipient used should be a known receptor. and 
should not be skin sensitive to ragweed extract. 
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diluted 1:100 with 0.85 per cent salt solution. 
tions twenty minutes after the injection is then noted. The amount 
of each extract which just suffices to prevent passive sensitization, as 
evidenced by a negative skin reaction on retesting, is taken as its neu- 
tralizing concentration.* 

A typical experiment is illustrated in Table III. This is illustrative 
of 25 other experiments with a total of 12 extracts. As there shown, 
a 1:160 dilution of extract No. 1 sufficed to neutralize the particular 
serum used. A 1:60 dilution of extract No. 2 was necessary to pro- 
duce the same result. Extract No. 3 was effective only in 1:15 dilu- 
tions, while extract No. 4 had no demonstrable action, even when used 
undiluted. It follows that the relative activities of these four extracts 
were as 160 :60:15:<1, respectively.t Although the two recipients used 
in the experiment of Table III gave the same neutralization titers, this is 
not necessary for the suceessful application of the method, since the 
activity of the several extracts is expressed as their relative titers in 
the same recipient. 


FACTORS AFFECTING RESULTS OF ASSAY 


Although the technique in Table III is clearly simple and direct, 
there are a number of variables which might conceivably affect the 
results obtained. 

(a) Serum used. Conceivably, the relative activity of different ex- 
tracts, as determined by the technique just described, might vary with 


the particular serum used for the neutralization experiment. How- | 


ever, as is shown in Table IV, which is illustrative of at least 20 similar 
experiments, this was not the case. The ‘‘equivalence point,’’ that is, 
the absolute concentration of an extract which just suffices to neutralize 
the serum, clearly varies with the reagin content of the serum; but the 
relative neutralizing activity of several extracts tested with the same 
serum in the same recipient appears to be largely independent of the 
particular serum used. The degree of variation between the three ex- 
periments of Table IV is the maximum degree of variation usually en- 
countered. 


*Essentially similar results are obtained if the neutralization of the reagin by 
the pollen extract is allowed to take place in vivo instead of in vitro. Thus multiple 
skin sites may be sensitized with identical amounts of serum. Twenty-four hours 
later the several sites are injected with varying dilutions of the four extracts to be 
compared, eight sites being used for each extract. On the following day, forty-eight 
hours after the original sensitization, all the sites are retested with a fixed dilution 
of a standard extract to determine which sites had been exhausted. The amount 
of the unknown extract which just sufficed to exhaust the passively sensitized site 
is taken as their neutralizing concentration. 

This method requires twice as many skin punctures and is correspondingly more 
laborious than the method involving neutralization in vitro. Moreover, the possible 
temporary skin refractoriness following the twenty-four-hour test introduces an 
undesirable complicating factor. 

+In the particular experiment of Table III, extract No. 3 was an extract of timothy 
pollen, extract No. 4 was prepared from plantain, and extracts Nos. 1 and 2 were 
different ragweed pollen extracts. The neutralizing activity of the timothy extract 
on ragweed reagin, confirming a previous report by Sherman and Stull,” is of particular 
interest since this extract had been previously found to give slight precipitation 
with some rabbit antisera versus ragweed pollen.” 


The size of the skin reac- 
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TABLE IV 


THE RELATIVE REAGIN-NEUTRALIZING ACTIVITY OF RAGWEED Extracts Is LARGELY 
INDEPENDENT OF THE PARTICULAR SERUM USED 















































ike | SERUM J. E. | SERUM W. F. | SERUM A. M. 
DILUTION OF EXTRACT | SERUM NEUTRALIZED PRIOR TO INJECTION WITH EXTRACT 
+ mT * "ad 7 +| orhis s - 4 we As4h ‘ ‘ * 4 
ADDED TO EQUAL VOLUME| sneer 
OF SENSITIZING SERUM | NUMBER :; 
; + | @ @ gf ft. e-) 
Size of Reaction Obtained on Retesting Passively Sensitized 
Sites 24 Hours Later With Standard Extract 
1:40 ) Oo 7 oO JT 0 0 | 0 
1:80 ° | # | 0 | 0 0 0 
1:160 | 0 | 3-20 0 + 0 0 
1:320 5-20 | 6-25 0 | 4-10 + 5-10 
1:640 | 5-20 6-25 + | 4-10 4-10 5-10 
1:1,280 | 8-25 6-25 3-10 | 4-10 6-25 | 5-10 
132,560 8-25 6-25 4-10 | 4-10 6-30 | 5-10 
0 (NaCl control) 8-30 | 6-20 | 
Concentration of extract 1:160 1:80 1:480 | 1:120 1:240 1:160 
necessary to neutralize | 
reagin | 
Relative neutralizing ac- Aa | 4:1 Lol 
tivity of the two ex- | | 





tracts | 





TABLE V 


THE RELATIVE REAGIN-NEUTRALIZING ACTIVITY OF Two ExtTrActs Is LARGELY 
INDEPENDENT OF THE PARTICULAR RECIPIENT USED 





DILUTION OF EXTRACT | RECIPIENT 109 RECIPIENT 110 RECIPIENT 111 
ADDED TO EQUAL VOLUME] SERUM NEUTRALIZED PRIOR TO INJECTION WITH EXTRACT 
OF SENSITIZING SERUM NUMBER 
W. F. 1 | 2 | 1 | 2 1 2 


Size of Reactions Obtained on Retesting Passively Sensitized 
Sites 24 Hours Later With Standard Extract 
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1:40 0° 0 | Oo 0 0 0 | 0 
1:80 0 0) 0) 0) 0 0 
1:160 0 0 0 0 0 0 
1:320 | 0 | 0 0 A505 0 aa 
1:640 | 0 | 8-30 0 5-20 | 0 5-10 
13.380 = | 8-30 5-15 6-25 0 
1:2,560 5-25 | 10-40 6-20 | 8-30 5-20) | 8-30 
0 (NaCl control) 12-40 
Concentration of extract) 1:960 | 1:320 1:640 | 1:160 | 1:1280 | 1:240 
necessary to neutralize 
reagin 
Relative neutralizing ac- ocd - 4:1 aol 
tivity of the two ex 


tracts 





(b) Recipients. As shown in the experiment of Table V, the extract 
assays appear to be largely independent of the particular recipient used. 
Indeed, not only were the relative activities of a series of extracts con- 
sistently reproducible in different recipients, but the absolute neutraliz- 
ing concentration for any one extract was often approximately the 
same in a series of recipients. Thus in Table V extract No. 1 tested 


_ 


against serum W. F. in three recipients neutralized that serum in con- 





Et eh toes 


Fas fs ech 


P(e an eae NS TAY 


pet nat 











FERNS Mir: 


















rocco ST yore 





i: 
s 











=o! 





ARRESMAN AND EAGLE: RAGWEED POLLEN EXTRACTS 529 


centrations of 1:960, 1:640, and 1:1280, and the corresponding neu- 
tralizing concentrations of extract No. 2 were 1:320, 1:160, and 1 :240. 
Their relative activity in the three recipients was 3:1, 4:1, and 5:1, 
clearly demonstrating that the results obtained do not significantly vary 
in different recipients. 

(c) Position. In view of the well-known fact that the size and in- 
tensity of the local reaction produced in naturally sensitive individuals 
by the intradermal injection of pollen extracts vary with the site of the 
injection, it was necessary to demonstrate that the results of the antigen 
assay are largely independent of the sites used. Since only the volar 
surface of the upper arm and forearm was used in these experiments, it 
was necessary to show that the concentration of extract necessary to 
neutralize a given serum was the same whether the mixture was in- 
jected at the wrist, near the antecubital space, or on the upper arm, 
medially. As shown in Fig. 1, this was found to be the case. The 
equivalence point was independent of the site on the arm, whether 
lateral or medial, proximal or distal. The experiment of Fig. 1 was 
repeated three times with three different sera, in a total of six recipi- 
ents, each time with qualitatively similar results. The equivalence point 
was in every instance independent of the site used. 

(d) Incubation time. Reports in the literature indicate that the com- 
bination between pollen extracts and reagin is not complete for, e.g., 
eight hours at room temperature.** ** In order to eliminate the pos- 
sible error introduced by this variable, in all the experiments here re- 


TABLE VI 


THE COMBINATION OF REAGIN AND POLLEN Extract IS LARGELY COMPLETE WITHIN 
FIFTEEN MINUTES AT 37° C., 








DILUTION OF | INCUBATION TIME OF EXTRACT-REAGIN MIXTURE 
EXTRACT ADDED! 3 HouR AT | 2 HOURS AT | 8 HoURS AT |24 HOURS AT 
Oo led . 970 Ae) 

TO EQUAL voL-| 37° C. ) 





of Cc. 37 C. 31° C. 
ee EARS) Fea z 2 Se ee oe = SRE CONCLUSION 
UME OF SENSI-|NUMBER OF RECIPIENT INJECTED WITH REAGIN-EXTRACT | 
TIZING SERUM] MIXTURE 
Tl i | 71) ow ee) Or 
Size of Skin Reactions Obtained on Retesting Passively Sensitized 
Sites 24 Hours Later With Standard Extract 












































1:10 ) o}| 0 | 0 | 0 | 0 | 0 0 |} 0 
1:20 | Oo | O | O QO | Oo 0 0 0 | As indicated by 
1:40 0 | O | 0 0 | 0 0 0 0 | the amount of 
1:80 | @!lo ll @ 0 | O 0 0 0 | extract neces- 
1:160 + + | + + | 3-15 |3-10 | 3-10 |4-15 | sary to neu- 
1:320 3-10 | 3-10 | 4-20 |3-10 | 3-10 |3-10 | 5-15 |4-20 | tralize, the 
1:640 | 3-10 | 3-10 | 4-15 | 3-10 4-15 | 3-10 5-15 | 4-20 | combination 
1:1,280 | 3-10 | 3-10 | 4-20 |3-10 | 4-15 |3-10 | 5-15 |4-20 | between  rag- 
0 (NaCl | | | | 5-15 |4-20 | weed extract 
control) | | and reagin is 
Concentration |1:120} 1:120)1:120| 1:120) 1:80{1:80 | 1:80|1:80 | largely com- 
of extract | | | | plete in less 
necessary to | | | | than 4 hour at 
neutralize | | | | | | 37° ©. 
reagin | | | 
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Fig. 1.—The site of injection on the arm does not affect the neutralizing titer of 
ragweed extract. Varying dilutions of a ragweed pollen extract, ranging from 1:10 
to 1:1280, were incubated for one hour at 37° C. with an equal volume of serum 
from a ragweed-sensitive individual. One-tenth cubic centimeter of each mixture was 
then injected into four sites on the volar aspect of the upper arm and forearm, 
i.e, on the medial and lateral aspects of each arm, but at varying distances from the 
shoulder. As shown in the figure. the sites formed four parallel rows, each row 
containing every serum-extract mixture, and differing only in the position of the 
individual mixtures. Twenty-four hours later all thirty-two sites were tested with ap- 
proximately 0.01 c.c. of a 1:100 dilution of the same extract. In all four rows, regard- 
less of the proximal or distal position of the sensitized site, all mixtures eontain- 
ing more than 1:320 extract failed to sensitize the skin, and all mixtures containing 
a 1:320 concentration or less successfully sensitized the skin. Clearly, the neutralizing 
concentration of the pollen extract was independent of the position used. 








ARBESMAN AND EAGLE: RAGWEED POLLEN EXTRACTS 531 


ported, the extract-serum mixtures were incubated at 37° C. for one 
hour prior to injection. It is nevertheless of interest that, contrary to 
these reports and in accordance with other antigen-antibody reac- 
tions,?°-*? our own experiments indicate the combination between rag- 
weed reagin and the corresponding extract is largely completed with- 
in fifteen to thirty minutes at 37° C. <A single experiment to deter- 
mine this point is given in detail in Table VI. The results of six simi- 
lar experiments, involving a total of fourteen recipients, six sera, and 
two different ragweed pollen extracts, are given in Table VII. The 
minimal amounts of pollen extract necessary to neutralize a given 
serum remain approximately the same whether the mixtures are ineu- 
bated for fifteen minutes or twenty-four hours at 37° C. This ean 
only mean that the reaction is not progressive, but is practically com- 
plete within the shortest time limit tested. Indeed, in several of the 


TABLE VII 


THE COMBINATION OF REAGIN AND RAGWEED POLLEN Extracts Is LARGELY 
COMPLETE WITHIN FIFTEEN MINUTES AT 37° C. 


(Sum: °-~ of Six Experiments) 








| INCUBATION TIME OF EXTRACT-REAGIN MIXTURE | 

SERUM | RECIPIENT PRIOR TO INJECTION AT 37° C. IN HOURS 
tIOR NJE N AT . iD us CONCLUSION 

USED NUMBER | 





% | & | 1 | 2 | 8 | 16-24 





Extract Dilution Necessary to Neutralize Reagin 


69 1:30 | 1:30 1:30 rae | 
:40 | 1:60 | 





7 1:40 1:40 1 
71 1:120 1:120 | 1:80 :80 The amount of 
7 1:120 | 1:120 | 1:80 1:80 extract neces- 
73 : :80 sary to neutral- 
74 : | 1:160 | ize a given 
75 : : 30 amount of 
76 : 80 reagin is inde- 
-- ; | san | pendent of the 
10 : :SO : ; - 
76 | | | 1160 incubation time 
: within the time 
102 1:640 :320 | intervals 15 min- 
103 1:480 7320 | utes to 24 hours 
104 | 1:480 7480 
105 | 1:480 | :480 


















































experiments summarized in Table VII there was a suggestion that less 
reagin had been fixed in twenty-four hours by a given amount of antigen 
than after one-half hour. This paradoxical observation is perhaps due 
to the deterioration of the pollen extractive during the longer incubation 
period. 

It is, of course, possible that the combination between the pollen 
derivative and the reagin is actually slow, and that the constant results 
obtained whether the mixtures are incubated for fifteen minutes or as 
many hours depend on the fact that combination proceeds to comple- 
tion in vivo after the mixture is injected into the skin. As far as the 
present technique is concerned, however, this is beside the point; the 
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extract titer which is the final result of the experiment, is independent 
of the incubation time within the limits tested. 

In summary, therefore, neither the position on the arm nor the 
incubation time seriously affects the method of assaying ragweed pollen 
extracts here described. Moreover, the results are largely independent 
of the particular serum or recipient used, and are reproducible within 


satisfactory limits of experimental error. 


INAPPLICABILITY OF PRESENT METHOD TO THE ASSAY OF SERUM 
REAGIN CONTENT 


It is to be noted that a method similar to that here described has 
been previously recommended by several workers*’-*? as a means of 
determining the reagin content of serum. The amount of a standard 
extract necessary to neutralize a given serum is determined in one or 
more recipients, and this amount is taken as a measure of the reagin 
content of the serum. This application of the method is obviously pred- 
icated on the assumption that there is a direct, linear relationship be- 
tween the amount of extract necessary to neutralize a given serum and 
its reagin content. However, previous work with other antigen-antibody 
reactions, summarized by Marrack,*’ indicates that such a relationship 
does not regularly or necessarily obtain. In some cases the antigen 
titer may be largely independent of the antibody content of the serum; 
in others there is a paradoxical inverse relationship between the mini- 
mal reacting concentration of antigen and the serum antibody content. 

In the specifie case of ragweed extract and its corresponding reagin, 
there are no data in the literature which indicate a linear relationship. 
On the contrary, some observations of Cooke and his co-workers*? indi- 
cate that even a hundred-fold increase in reagin is reflected by only a 
sixfold inerease in the amount of extract necessary to neutralize. One 
of 11 similar experiments carried out by us on this point is summarized 
in Table VIII. Four dilutions of a given serum were prepared (1:1, 
1:4, 1:16, and 1:64), and the amount of pollen extract necessary to 
neutralize each dilution was determined in each of four recipients. 
If this neutralizing concentration were a reliable measure of reagin con- 
tent, a fourfold decrease in reagin would be reflected by a correspond- 
ing decrease in the extraet titer. This was only occasionally the ease; 
in some cases there was only a twofold change in the neutralizing con- 
centration of extract, and in others none at all. 

Individual curves from six experiments similar to that of Table VIII 
are summarized in Fig. 2. As there shown, the amount of extract 
necessary to neutralize reagin decreases with the reagin concentration, 
and thus serves as a rough measure of the reagin content of serum. 
Nevertheless, this relationship is neither linear nor regular. Although 
the results of a single experiment can often be drawn as a smooth curve, 
the curves obtained in different experiments, with different sera and 
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different recipients, have different slopes and cannot be superimposed; 
therefore they do not permit of graphic interpolation. The large dif- 
ferences between the slopes of the various curves,* and the changes in 
slope within the same curve, show that the neutralizing concentration 
of extract is not a reliable measure of the reagin content of serum. 
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Fig. 2.—The quantitative relationships between the amount of reagin and the 
neutralizing concentration of ragweed pollen extract (summary of six experiments). 
Varying dilutions of serum from ragweed-sensitive patients were mixed with an 
equal volume of varying dilutions of pollen extract. After one hour at 37° C.,, 
0.1 c.c. of each mixture was injected intradermally into a normal recipient. Twenty- 
_ four hours later the passively sensitized sites were tested with approximately 0.01 

ec. of a 1:100 dilution of the ragweed pollen extract. The minimal concentration 
of extract which sufficed to prevent a positive skin test was taken as the neutralizing 
concentration of extract indicated in the figure. 


DISCUSSION 
Although the method of assaying extracts of ragweed pollent dis- 
cussed in the previous pages is apparently a reliable and reproducible 
technique, several obvious limitations must be pointed out. In the 
first place, the result is not expressed as an absolute assay of a single 
extract; indeed, we can foresee no such absolute titration until the 
reactive principle has been chemically identified and isolated. Instead, 
the results are expressed as the relative activities of two, three, or more 
extracts. 


*These are actually minimized in the figure by the logarithmic scale. 
7See footnote, page 525. 
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In the second place, there is obviously a large experimental error in- 
herent in any titration which proceeds by serial twofold dilutions. The 
results of numerous experiments similar to those of Tables III, IV, and 
V, indicate that the experimental error of an individual assay is from 
50 to 100 per cent. In the light of the fact that the routine direct 
titration of extracts in ragweed-sensitive patients proceeds by serial 
tenfold dilutions (1,000 per cent), and nevertheless fails to yield a 
definite or reproducible end point, the degree of accuracy obtained by 
the method here described seems entirely satisfactory. Moreover, the 
error inherent in the technique can obviously be minimized by using 
two, three, or more recipients, preferably with different sera, and 
averaging the results obtained. 

In the third place, this method assumes that the skin-reacting and 
reagin-neutralizing factors in pollen extracts are identical. This may 
or may not be the case; but until they have been shown to be different 
fractions of pollen, it seems justifiable to take the reagin-neutralizing 
activity of pollen extracts as a measure of their biologie activity in hu- 
man patients. 

Finally, it is conceivable that a given species of pollen may contain 
several distinct allergens, and that the serum of a pollen-sensitive in- 
dividual may contain correspondingly distinct reagins. In such a ease, 
different types of extract, although prepared from the same pollen, 
might differ qualitatively in their allergen content, and the method here 
described would prove unreliable. This is as yet an unproved possi- 
bility which must, however, be kept in mind. If it should be verified by 
subsequent work, the present method of assay can only be used for the 
comparison of qualitatively similar types of extract. 

An immediate application of the present method has been the demon- 
stration of the fact that ragweed pollen extracts stored at icebox temper- 
atures over a period of years lose over 75 per cent of their reagin-com- 
bining activity within two years, and well over 90 per cent within six 
years, despite the fact that their protein content is not significantly 
altered. This will be discussed in greater detail in another communieca- 
tion. The method should further prove of value in the purification of 
the reactive principle of pollen extracts. 

SUMMARY 

As suggested by Cooke and his co-workers,! the relative activity of 
ragweed pollen extracts may be measured by the determination of the 
minimal concentration of extract which is necessary to neutralize a 
serum containing the homologous reagin. It is essential to carry out 
the comparative assays simultaneously, in the same recipient and with 


the same serum. 

The details of the technique, the various factors which affect the 
assay, the degree of accuracy which may be expected, and the limita- 
tions of the method are discussed in the text. 
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IMMUNOLOGIC RELATIONSHIP OF GIANT, WESTERN, 
COMMON RAGWEED AND MARSH ELDER 
(IVA CILIATA)* 


Homer E. Prince, M.D., ann P. G. Secrest, JR., M.D. 
Houston, TEXAS 


HE close botanical relationship of the genera Ambrosia and Iva 

(Table I) might suggest common allergenic properties of their pol- 
lens. Moreover, symptoms of fall pollen cases in Houston are so often 
ageravated Ey marsh elder that we have been interested in what relation- 
ship marsh elder and ragweed? pollens actually have. 


TABLE I 





RAGWEED FAMILY (Ambrosiaceae ) 





GENERA SPECIES 
Iva Iva ciliata, ete. 





Ambrosia A. psilostachya 
A. trifida 
A. artemisiaefolia 
A. bidentata, ete. 
NXanthium X. commune, ete. 
Gaertnerias Gaertneria, ete. 








In reviewing the results of routine skin testing in 44 fall hay fever 
patients (Table II) we could find no tendency toward reactions to any 
pollen or grcup of pollens that would suggest any common immunologie¢ 
properties. As a matter of fact more patients reacted to marsh elder 


TABLE IT 


Group REACTIONS ON DIRECT SKIN TESTS TO RAGWEED EXTRACTS IN 44 PATIENTS 








Marsh elder only 


Giant ragweed only 0 
Western ragweed only 2 
Common ragweed only 2 
Marsh elder and giant ragweed 3 
Marsh elder and western ragweed 2 
Marsh elder and common ragweed B 
Marsh elder and all others 1] 
Marsh elder, common and western ragweed 3 
Marsh elder, giant and western ragweed l 
Marsh elder, giant and common ragweed 5 
Western and common ragweed 3 
Western and giant ragweed ] 
Common and giant ragweed 2 
Giant, western and common ragweed a 








*Read at the Annual Meeting of the American Society for the Study of Allergy, St. 
Louis, Mo., May 16, 1939. 

+In this paper the term “ragweed” is used to designate the genus Ambrosia unless 
otherwise specified. 
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and all the ragweeds than to any combination. This is in keeping with 
the findings of Efron and Penfound! who obtained about as many 
positive skin tests with marsh elder as with giant and common rag- 
weeds, although they concluded that marsh elder rarely produces symp- 
toms from nasal tests with dried pollen. 

On the other hand, we have been forced to the conclusion that marsh 
elder pollen contains allergens not found in ragweed pollen, or that it 
contains a higher concentration of allergens common to the two genera, 
because in several instances patients receiving oly ragweed pollen 
extracts have experienced systemic reactions when marsh elder extract 
was substituted for ragweed injections, without increase in dosage. So 
far we have not seen ragweed produce a systemic reaction when it was 
substituted for marsh elder injections. 

Variations in the allergenic content of at least two species of ragweed, 
giant and common, have been noted by Cooke, Stull, and their co- 


‘ 


workers? who concluded that ‘‘serum neutralizing capacity of low 


ragweed was from ‘three to ten times stronger than similar giant rag- 


’ 


weed preparations.’’ They also observed that ‘‘low ragweed extracts 
have a greater capacity to produce constitutional reactions than giant 
‘agweed extracts.’’ In 1937 the serum of a patient who reacted more 
to marsh elder than to ragweed was sent to Sherman and Stull® who 
studied the serum by in vitro neutralization and reported that 1,000 
unit low ragweed extract did not block the reaction to marsh elder, 
while marsh elder completely neutralized the test to marsh elder some- 
where between 100 and 1,000 units; on the other hand, 1,000 unit 
marsh elder did not neutralize the reaction to low ragweed. Follow- 
ing this report and from our own clinical experiences with marsh 
elder, we undertook in 1939 to ascertain if there actually exist dif- 
ferences in the allergenic properties of marsh elder and ragweed 
pollens. Inasmuch as some common ragweed (Ambrosia artemisiae- 
folia) is present in our community, we have included its pollen along 
with that of giant (A. trifida), western (A. psilostachya) and marsh 
elder (Iva ciliata) in our study. 


METHODS 


The giant ragweed and marsh elder pollens used in this study were 


collected under our personal supervision and preserved in the usual 
manner; the western and common ragweed pollens were purchased 
from Knapp and Knapp. These dried pollens were completely de- 
fatted in a Soxhlet extraction apparatus with petrolic ether. Extrac- 
tions were made in bicarbonate extracting fluid and standardized on 
the protein nitrogen basis,? 1 unit being equivalent to 0.00001 mg. 
protein nitrogen. Appropriate dilutions were made with buffered 
saline. No stock extracts or dilutions thereof were used after they 
were two weeks old. 
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The sera studied were obtained during January, February, and 
March, 1939, from unselected patients with clear-cut symptoms of fall 
pollinosis who had never received any injections of pollen extracts 
except diagnostic intradermal tests performed before the blood was 
withdrawn. Three methods of study were employed with each serum 
as described below. 

1. Serum Dilution Studies—The reagin content of each serum was 
determined for the four pollens as follows: The undiluted serum and 
dilutions in normal saline and saline controls were injected intrader- 
mally in quadruplicate in individual recipients in 0.1 ¢.c. quantities, 
and after two days the sites were tested with injections of 0.025 e¢.e. of 
1,000 unit strengths of the four extracts (Tables III to VI, inclusive). 

It is obvious that serum C exhibited a much higher reagin titer for 
marsh elder than for the ragweeds, while sera A and B showed only 
slightly more reagins to marsh elder. Serum D showed no predominat- 
ing reagin, all titers being noticeably higher than in any of the sera 
studied. The reagin titers varied much less between the three species 
of ragweed. Enough of serum E was not available for dilution tests. 
It is noteworthy that of the 5 sera selected at random from untreated 
patients in our territory, no primarily ragweed-sensitive serum was en- 
countered. 


2. In Vitro Neutralizations.—Neutralizations were carried out some- 


what according to the technique employed by Cooke, Stu‘l, and their 


co-workers.” Briefly, serum and appropriate dilutions of each pollen 
extract were mixed in equal amounts in serially numbered test tubes, 
except the last one in each row, to which were added serum and saline 
in equal amounts and these tubes labeled ‘‘control.’’ In this manner 
four rows of mixtures were set up for each serum, each row containing 
one of the pollen extracts being studied. The mixtures were allowed 
to stand in the refrigerator for at least eighteen hours. The contents 
of each tube were then injected into the skins of recipients as follows: 
One-tenth cubic centimeter of the first tube was injected into each of 
four places across the back, then about 3 inches farther down the con- 
tents of the second tube were similarly distributed, and so on. The 
controls were injected in the bottom row in the earlier part of our 
studies but later were placed in the first row to prevent allergens from 
the mixture sites being carried by the lymphatic drainage and ex- 
hausting the control sites. From such distribution there resulted 
four rows of test sites, each row containing serum plus graduated 
amounts of allergen, reading from above downward, with the control 
above the sites containing allergens. All sites on each recipient were, 
therefore, prepared from mixtures containing the same allergen. For 
each incubation of mixtures, four recipients were required. After one 
to three days, usually two days, the sites were tested with 1,000 unit 
strengths of the various pollen extracts, giant ragweed pollen extract 
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being used on the first vertical row, western ragweed on the second, 
common on the third, and marsh elder on the fourth. Although each 
recipient had been tested with each of the four extracts before he was 


selected to receive the tests, another test injection was made into the 


normal skin below each vertical row. After preliminary titration per- 


formed in the manner described, if it was found that the initial range 


of dilutions was above or below the neutralization points of the serum 


TABLE III] 


SERUM A (BUV.) 


RECIP- POLLEN EXTRACT TESTED 1,000 UNIT 
IENT PLUS SERUM i 
GIANT 


WESTERN COMMON MARSH ELDER 


J.J. Giant ragweed 
10 units 
25 units 
100 units 
500 units 
5,000 units 
10,000 units 
Control 
Test 





Western 
25 units 
100 units 
500 units 
5,000 units 
10,000 units 
Control 
Test 


Common 
10 units 
25 units 
100 units 
500 units 
5,000 units 
10,000 units 
Control 
Test 


Marsh elder 
10 units 
25 units 
50 units 
100 units 
1,000 units 
Control 
Test 


Dilutions 
Straight 
1/10 unit 
1/30 unit 
1/100 unit 
1/300 unit 
1/1,000 unit 
Saline 
Test 
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in question, subsequent mixtures were set up using dilutions of ex- 
tracts more in keeping with the expected neutralization points. Al- 
though some reactions were not blocked out by the same or other 
extracts with 10,000 unit streneths, it was not deemed advisable to 
attempt the use of stronger extracts in the mixtures for fear of sys- 
cemi¢ absorption and subsequent neutralization of the control sites in 


the recipients. Results are revealed in Tables III to VII, inclusive. 


TABLE IV 


SERUM B (BALD.) 


RECIP- POLLEN EXTRACT TESTED 1,000 UNIT 
IENT PLUS SERUM = = , 4 - 
GIANT WESTERN COMMON 








R.S. Giant ragweel 
100 units 
500 units 
5.000 units 
10,000 units 
Control 
Test 


Western 
10 units 
25 units 
50 units 
100 units 
1,000 units 
10,000 units 
Control 
Test 


F.S. Common 
10 units 
25 units 
50 units 
100 units 
1,000 units 
10,000 units 

Control 
Test 


H.P. Marsh elder 
100 units 
500 units 
2,500 units 
5,000 units 
10,000 units 
Control 
Test 


R.N. Dilutions 
Straight 

1/10 unit 

1/30 unit 

1/100 unit 

1/300 unit 

1/1,000 unit 
Saline 
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TABLE V 


SeruM C. (MEN.) 








RECIP- POLLEN EXTRACT TESTED 1,000 UNIT 


neil a ne WESTERN COMMON MARSH ELDER 


RS LES. oat one LOM ae CLARE amen ee eee ne ee 





M.L. Giant ragweed 
50 units + +444 
100 units +4++H+ 
500 units ; eats 
1,000 units ei) 
5,000 units eter 
10,000 units aa 
Control Rageere 
Test a 


eee, ste ical SA A 


Western 
50 units 
100 units 
500 units 
1,000 units 
5,000 units 
10,000 units 
Control 
Test 


SREB 


bolt lt+ + 
Aa S/n a 


Common 
50 units 
100 units 
500 units 
1,000 units 
5,000 units 
10,000 units 
Control 
Test 


Marsh elder 
50 units 
100 units 
500 units 
1,000 units 
5,000 units 
10,000 units 
Control 
Test 


M. W. Dilutions 
Straight 
1/10 unit 
1/30 unit 
1/100 unit 
1/300 unit 
1/1,000 unit 
Saline 
Test 
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TABLE VI 


SERUM D (RED.) 











T CRECRAALAMBUGMGEENG Seo de he EN ee SLL ERA BI et ne hoch 


RECIP- POLLEN EXTRACT TESTED 1,000 UNITS 
cli — See GIANT WESTERN COMMON MARSH ELDER 
G.W. Giant ragweed 
50 units ++ +E++ t++ 
100 units a. a + + 
500 units aa» boy = Say ++ 
: 1,000 units ++ + + . 
e| 5,000 units 5 + * + 
j 10,000 units - + = £ 
| Control +++ ++++ t+++ +++ 
q Test - - - = 







T.L. Western 


ae i IRE 


50 units +++ ++ +++ t++ 

i 100 units ++ ++ se rit 8s 
a 500 units + + + +++ 
i 1,000 units + + = ++2 
i 5,000 units - = = a 
10,000 units - = = + 

Control +++ a to +++ +++ 

Test ~ - = = 

















J.M. Common 





50 units t+ eek ik FEES 

100 units ++ +4 +++ +++ 

500 units +t + + ++ 

1,000 units + 2 z ++ 

5,000 units - « ‘7 4 

ii 10,000 units - - - ++ 

a Control ++++ ++++ ++++ +4+++ 
: Test - - 





N.W. Marsh elder 


4 50 units ++ +++ +++ ++ 

: 100 units +++ +++ +++ +++ 

; 500 units ++ +++ +++ ++ 

‘ 1,000 units ++ +++ ++ ++ 

: 5,000 units + ++ ++ pe 

q 10,000 units + ++ +++ : 
Control ++ +++ +++4 +++ 
Test 










S.P. Dilutions 


q Straight +++ eect be ++++ 
: 1/10 unit +++ ++ ++ +++ 
: 1/30 unit +++ ++ ++ ere 
1/100 unit ++ ++ + ++ 
1/300 unit + + + ++ 
1/1,000 unit + + + + 
Saline - - - - 


Test 
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TABLE VII 


SERUM E (SIM.) 








RECIP- POLLEN EXTRACT TESTED 1,000 UNITS 
ENT *>LUS SERU) 
, a een GIANT WESTERN COMMON MARSH ELDER 


L.J. Giant ragweed 





50 units + i: + pos 
100 units - + + siete 
300 units ~ - - aren 


Control 
Test = 


I+ 
+ 
ae 
EY, 


BK. 2.500 units ny 
5,000 units aie 
7,500 units 
10,000 units 
Control eee 
Test 


+ i+ 1+ 1+ 4 


M.J. Western 





50 units Ds + nee 
100 units - + + eee 
500 units - - a +44 . 
Control we + < fights 3 
Test = é Z z 
M.S. 10,000 units eaeene 
Control ++ 
Test 4 











M.P. Common 







50 units a + - Te ae 

100 units - ~ = reese 
300 units - = = Agate 
Control + + + on oe 






Test 










10,000 units 
Control cern 
Test 











Marsh elder 







50 units - . = Paes 
100 units - - - ete 
300 units - - = reas 
Control | } rs ro ae aa 






Test 










1,000 units 
2,500 units fees 
5,000 units 
7,500 units 
10,000 units - 

Test t++ 

Control No dilutions - 

















q 
HS 
a 
isd 
a 
i 
x 
2 


Say 


ae 
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3. Inactivation of Transfer Sites—The studies described above did 
not seem conclusive without an additional differential study of the sen- 
sitive sera. We, therefore, proceeded to confirm by inactivation of 
passive transfer sites the existence of separate allergens in ragweed 
and marsh elder pollens. Accordingly, each of the four remaining 
sera was injected in 0.1 ¢.c. quantities into the skin of individual re- 
cipients in six sites across the back, and after two days these sites 
were tested as follows: The first three sites were tested with 0.025 c.e. 
of 1,000 unit strength of each of the ragweed extracts, while the 


TABLE VIII 


INACTIVATION OF REACTIONS BY SUCCESSIVE TESTING WITH THE SAME ALLERGEN AND 
SUBSEQUENT TESTING WITH DIFFERENT ALLERGENS 

















Serum A 
‘OM- MARSH MARSH MARSH 
GIANT western COM MARSH MA 
MON ELDER ELDER ELDER 


Tested: 


May 5, 1939 +++ +++ ++ tS Set td 
May 6, 1939 ~ a . a ates a at ate 
May 7, 1939 = - - - (Sites exhausted ) 
MARSH MARSH MARSH GIANT WEST- COM- 
Retested: ELDER ELDER ELDER ERN MON 
May 7, 19389 ++4++ +4+4++ +++4 - - - 


Serum B 
GIANT WESTERN COM- MARSH MARSH MARSH 
MON ELDER ELDER’ ELDER 

Tested: 


May 5, 1939 = ++ ++ +++ 44+ ++4 

May 6, 1939 - - - = - - (Sites exhausted ) 
MARSH MARSH MARSH GIANT WEST- COM- 
ELDER ELDER ELDER ERN MON 


Retested: 
May 7, 19389 +44 eee coe 


I+ 
f 
t 


Serum C 
GIANT WESTERN COM- MARSH MARSH MARSH 
MON ELDER ELDER’ ELDER 

Tested: 


May 4, 1939 a = eo am = 
May 5, 1939 oe 4 4 + ic 
May 7, 1939 ee, - - 
May 8, 1939 - ~ (Sites exhausted ) 
MARSH MARSH MARSH GIANT WEST- COM- 
ELDER ELDER ELDER ERN MON 
Retested: 
May 9, 1939 ++ or eee oe. = x ob 
Serum D 
GIANT WESTERN COM- MARSH MARSH MARSH 
MON ELDER ELDER’ ELDER 
Tested: 
May 5, 19389 +++ +++ +++ +4+4++ 44+ 444+ 
May 6, 1939 + + + ie +4 ++ 
May 7, 1939 - - - a eS ++ ~ 
May 8, 1939 - - - (Sites exhausted ) 
MARSH MARSH MARSH GIANT WEST- COM- 
ELDER ELDER ELDER ERN MON 


Retested: 
May 9, 1939 +++ +++ +++ + + + 
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remaining three were tested with marsh elder in the same strength. 
After twenty-four hours the sites were again tested with the same 
extracts originally used, and this was repeated daily until all the 
reactions were lost. Then the sites were tested with different extracts, 
marsh elder being injected into the ragweed-tested sites, and the three 
ragweed extracts into the marsh elder sites. The results are shown in 
Table VIII. 

In all the sites in which the ragweed reactions had been inactivated 
by successive injections of ragweed pollen extracts, large reactions 
were obtained with later marsh elder testing. On the other hand, in 
the sites exhausted with marsh elder, later testing with ragweed ex- 
tracts gave much smaller reactions in sera B and D, and none in sera 
A and C. This is in keeping with our observation above that sera A 
and © are primarily marsh elder-sensitive, while B and D contain 
major ragweed as well as marsh elder reagins. 


DISCUSSION 


Examination of Tables III to VII reveals several significant facts. 
Except in serum C, which is primarily a marsh elder serum, western 
and common ragweed extracts seem to be neutralized with about the 
same amount of allergen in all the sera. This would be expected, 
because botanically these species differ only in minor respects. Fur- 
thermore, the work of Cooke, Stull, and others is confirmed relative 
to giant and common ragweed extracts, namely, that the serum-neu- 
tralizing capacity of common ragweed extracts is greater than simi- 
lar giant ragweed preparations. Also, we have found a similar rela- 
tionship between giant and western ragweed. The most outstanding 
result in our neutralizations, however, is the fact that in no serum did 
any ragweed pollen extracts completely neutralize marsh elder reac- 
tions, although ragweed extracts exerted a definite tendency to re- 
duce the size of the marsh elder reactions in all the sera. Thus is 
verified the fact that marsh elder contains allergens not present in 
ragweed pollens. On the other hand, marsh elder completely neutra- 
lized marsh elder in all the sera. In serum A a much greater amount 
of marsh elder was required to neutralize marsh elder than for similar 
neutralization between the ragweeds. In serum D marsh elder neu- 
tralized marsh elder at about the same level western and common 
neutralized the ragweeds, while in this serum, giant did not neutralize 
any ragweeds except itself. In serum B, however, marsh elder seemed 
to neutralize itself about as easily as giant ragweed neutralized giant, 
in which serum western and common required more pollen for their 
neutralizations. In the primarily marsh elder-sensitive sera (A, C, 
and E) marsh elder neutralized the smaller but definite ragweed re- 
actions. This would suggest that in marsh elder-sensitive serum 
minor reagins to the ragweeds may exist. In other words, marsh 
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elder contains some ragweed allergen. (In three repetitions with 
marsh elder and serum ( mixtures the controls and all tests with 
ragweeds failed to react. We suspected systemic absorption of marsh 
elder allergen from the mixture sites as causing a neutralization of the 
reagins in these sites. Such exhaustion of the minor reactions in rag- 
weed controls did not occur in other mixtures with this serum.) Again 
in sera B and D, marsh elder did not neutralize ragweeds although the 
size of the reactions seemed to be diminished. Hence, we are justified 
in coneluding that ragweed contains an allergen not present in marsh 
elder. 

In this study 126 separate passive transfers were performed, many 
of which were in the nature of preliminary observations and hence are 
not reported. Neutralization points in this type of titration are known 
to be subject to considerable variation. We have endeavored to keep 
such source of error to a minimum by testing each set of mixtures on 
the same recipient where possible. 

Although generalizations cannot be drawn from a study of five sen- 
sitive sera, we feel that the evidence presented here is definite, and 
should argue for the inclusion of marsh elder extract in the therapy 
of ragweed patients exposed to marsh elder pollen. 


CONCLUSIONS 


1. Direct testing with marsh elder and ragweed pollen extract does 
not show any differences in the allergenic contents of the various 
extracts. 


2. Dilutions of sensitive sera tested by passive transfer show definite 
differences in the titers of ragweed and marsh elder reagins but very 
little differences in reagins for giant, western, and common ragweeds. 


3. The work of Cooke, Stull, and their associates is corroborated, 
namely, that the serum-neutralizing capacity of common ragweed pollen 
extract is greater than that of similar giant ragweed preparations. 

4. The serum-neutralizing capacity of western ragweed pollen ex- 
tracts is also greater than that of similar giant ragweed preparations. 

5. The serum-neutralizing capacities of western and common rag- 
weed extracts are about the same. 

6. Marsh elder (Iva ciliata) pollen contains an allergen not present 
in. giant, western, or common ragweed pollen. 

7. Giant, western, and common ragweed pollens contain one or more 
allergens not present in marsh elder (Iva ciliata). 

8. Marsh elder (Iva ciliata) pollen contains some allergen in common 
with giant, western, and common ragweed pollens. This allergen is 
probably a generic factor, and we believe it exists as a minor allergen 
in marsh elder, and that it is the major or entire allergen in the rag- 
weed pollens mentioned. 
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9. Patients may experience systemic reactions when marsh elder 
extract is substituted for ragweed injections without increase in dosage. 
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DISCUSSION 


Dr. Ropert W. Lamson, Los Angeles.—The authors have raised 
several points which should stimulate interest and discussion. They 
satisfactorily answered many of the questions I asked and, in addition, 
have clarified several details of their protocols. I am convineed that 
their controls are unusually complete. 

What avenues of approach to this problem should one consider? 

A. Obviously the clinical features would be near the head of the list. 
Thus it was shown that exposure of a patient to large amounts of pollen 
of Iva ciliata produced respiratory svmptoms, even though the patient 
had previously been hyposensitized to botanically closely related pollens. 
Further study of the quantitative relationships may indicate that there 
is considerable group hyposensitization by using a closely related anti- 
gen. 

B. Direct skin tests seem not to differentiate the several pollens. 
Here, also, greater dilution of the test solutions might have disclosed 
differences which were later demonstrated by passive transfer. 

C. Despite several reports to the contrary, these authors were able 
to demonstrate an inactivation of the allergen after in vitro ineubation 
of the pollen extract and the serum of one sensitive to that pollen. By 
this method they demonstrated primary and secondary, or group. anti- 
genic effects between the several pollens. 

One or two of their patients showed an unusual persistence of local 
passive sensitivity. Despite two or three injections of other pollen into 
such sites and also in those sites receiving no previous injection of al- 
lergen, a sensitivity to Jva ciliata pollen could be elicited on the fifth 
day. One wonders just how long such a passively sensitized site may 
remain reactive to the homologous antigen. 

We must admit that the demonstration oi a common reactivity to 
members of a group of pollens does not necessarily prove generic re- 
lationship. One need only to recall the wide distribution of heterophile 
antigen to appreciate its heterogeneous, rather than its generic, factor. 
The failure to hyposensitize to Iva ciliata by the use of ‘‘ragweed in- 
jections’’ is not final proof of a lack of relationship between the two 
pollens. In general, the authors’ conclusions are well supported by 
their results. Sweeping deductions regarding the significance of Iva 
ciliata in allergy were not made by the authors, nor do they seem to 
be permissible from their results. 
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Dr. B. G. Erron, New Orleans.—There is no question about the pos- 
sibly antigenic differences between various members of the composite 
group. However, a question that should be answered is—does this 
marsh elder cause hay fever? 

Seven years ago we published our nasal test with dry pollens, the 
work of which was done on 20 patients. We found that by instilling 
pollen in the nose—we used Iva ciliata, cocklebur, and giant and common 
ragweeds, always using the marsh elder first—our results were as fol- 
lows. Cocklebur was found to be a minor and complicating factor in 
fall hay fever in one-third of the cases; marsh elder very rarely pro- 
duced the symptoms. We came to this conclusion because, in only one 
‘ase, we thought we had a mind reaction for the marsh elder, and in 
the other patients, except in the two controls, all the ragweed insuf- 
flations were followed by hay fever. Unless the nasal test is very falla- 
cious, and unless the number of tests was insufficient to warrant a con- 
clusion, it would appear that marsh elder does not cause hay fever in 
most patients who are skin-sensitive to the various Compositae. 


Dr. Leon UNGER, Chicago.—Did Dr. Prince do pollen counts, and did 
the symptoms coincide with the seasonal pollination of the marsh elder? 

Dr. Prince.—We have contemplated checking our results by animal 
experimentation ; however, we do not plan to use the Dale reaction, but 
‘ather major anaphylactic manifestations in our studies. 

I perhaps did not mention that our extracts have been standardized 
by the methods reported by Stull and Cooke. While this report is not 
an argument for their method of standardization, we feel that we have 
used as good a standardization as we now have at our command. 

Higher dilutions might have changed our primary testing on direct 
skin tests, but we employed the 100 unit material routinely; that is, 
after preliminary scratch testing. 

The thing that led us to suspect that we are actually having trouble 
from marsh elder is that we have marsh elder not only around our road- 
sides and on the creek banks; we have it growing over our prairies for 
thousands of acres. 

We collect our own pollen, and when we no longer go out in the 
morning to get western and giant and occasionally short ragweed, there 
are several days in which we rest every morning; then about the first 
of October, when our marsh elders are literally exploding, we go out 
and get them in abundance. [ do not know what additional clinical 
proof you need that marsh elder is causing our trouble. 

For 6 weeks in the past year we did not have a wind stronger than 
6 or 8 miles an hour, and we did not have any pollen blown in from the 
outside. When our marsh elder began to bloom and we could find its 
pollen on our slides (by careful study you ean distinguish marsh elder 
pollen on a slide, for it is a little smaller, has a heavier seed, and has 
neither as heavy nor as long spines as the ragweeds) and when our 
patients began to break down and new ones came in, we felt as though 
we might have some additional allergens. We felt that marsh elder 
was bothering us. 

I think, Dr. Huber, that ragweeds differ between themselves. In- 
asmuch as they are so closely related botanically, probably the dif- 
ferences are not as great as the differences between the Ambrosia and 
the marsh elders, and we were not aiming directly at finding those 
minor differences. 
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I expected Dr. Efron’s remarks about the nasal testing; I am fully 
aware of his results, but I cannot explain them. I do not know why 
he got no reactions when he blew the pollen into the patients’ noses. 

I know that, not only one time, but on numerous occasions when 
my so-called cooperative and exuberant patients wanted to help me 
find their causative pollens by bringing specimens of weeds to the 
office, I have had to take them right out of the door in a hurry be- 
cause they invariably have brought in marsh elder, and have said, 
‘“‘This is what gives me my hay fever; I have tried it, and it makes 
me sneeze.’’ That is the only direct exposures I have made, and the 
patients did it for me. I did not have the nerve to do it. 


Sane 


; 





HIGHLY CONCENTRATED POLLEN EXTRACTS AND THEIR 
DETERIORATION IN VARIOUS MEDIA* 


CLEMENT J. Suutuivan, M.D., St. Louis, Mo., anp 
WarRREN T. VauGHAN, M.D., RicHmMonp, Va. 


HE preseasonal administration of large doses of pollen extract in 

the course of treatment of pollinosis, has been recently advocated 
by a number of investigators. G. T. Brown’ ? reported that the results 
of preseasonal treatment are most satisfactory if a maximum dose of 
60,000 to 200,000 Noon pollen units is administered, in some eases, just 
before the season begins. Waldbott and Ascher® found that a maximal 
preseasonal dose of 15,000 units of short ragweed pollen, and 15,000 
units of giant ragweed pollen (30,000 Noon units of mixed ragweed 
pollen) is sufficient for any patient. Larger doses did not seem to give 
any more relief, and less relief was obtained when the maximum dose 
was less than 30,000 Noon units. The total amount required for best 
results was in inverse proportion to the degree of sensitivity. 

The administration of one large dose of pollen extract is often at- 
tended by considerable pain in the majority of patients. This local 
reaction is negligible if a small volume of highly concentrated extract 
is used, or if a nonirritating extract is substituted for an irritating one. 

The degree of concentration of a pollen extract is probably influenced 
primarily by the solubility of the antigenic principle in the extracting 
fluid. G, T. Brown’ found that it was possible to prepare 12 per cent 
extracts when glycerosaline was used for extraction. He employed elin- 
ical skin tests as his method of study, and also found that the nitrogen 
content closely paralleled the results obtained by skin tests. More re- 
cently he? has reported that he employs a 10 per cent extract in treat- 
ment. 

Stull, Cooke, and Tennant® determined the protein nitrogen content 
of 9 per cent and 1 per cent pollen extracts. The 9 per cent extract 
contained at least nine times as much protein nitrogen as did the 1 
per cent extract. 

Although glycerosaline is quite irritating, its use has been advocated 
by a number of workers. G. T. Brown’? reported that extracts pre- 
pared with it are extremely stable. A. Brown* found no loss of po- 
tency of his pollen extracts prepared with 50 per cent glycerosaline. 
Alles, Piness, and Miller? found no depreciation in the activity of their 
food extracts which had been stored in the refrigerator for seven years. 
They employed 50 per cent glycerin in a buffer solution as their extract- 


ing medium. 


*From the Vaughan-Graham Clinic, Richmond, Va., and the Department of Internal 
Medicine, St. Louis University School of Medicine, St. Louis. 


Read before the Annual Meeting of the American Society for the Study of 
Allergy, St. Louis, Mo., May 16, 1939. 
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Unger and Moore,®* in a series of reports, advocate the use of carbo- 
lized 5 per cent dextrose solution as an extracting fluid in the prepara- 
tion of pollen extracts. They found that this extract is nonirritating 
and is about as stable as glycerosaline. The clinical results obtained 
with it compare favorably with the results obtained with glycerosaline 
extracts. They utilized comparative skin reactions, and found no differ- 


ence in activity between glycerosaline extracts, alkaline buffered dex- 


trose extracts, and unbuffered dextrose extracts. 

Stull, Cooke, and Tennant® reported that pollen extracts prepared with 
alkaline extracting fluid lose approximately 50 per cent of their pro- 
tein nitrogen and activity at the end of one year. 

In this investigation we have attempted to determine whether or not 
it is possible to prepare a true 10 per cent pollen extract, and whether 
or not buffered dextrose extracts will maintain their potency over long 
periods of time as compared with glycerosaline extracts. 


METHOD 


By the weight-volume method we prepared four extracts from the 
same bateh of pollen, on the same day. Two of the extracts were ex- 
tracted in a solution made up of 46 ¢.c. of glycerin, 4 gm. of sodium 
chloride, and distilled water up to 100 ec. The other two extracts were 
prepared with 7.5 ¢.c. of 2.7 per cent sodium bicarbonate, 0.4 ¢.c. of 
phenol, and 5 per cent dextrose up to 100 ¢.c. Equal parts of giant 
and short ragweed were used. 

One of the glycerosaline extracts was prepared in the ratio of 0.5 gm. 
of pollen in 25 ¢.¢c.; the other extract with 2.5 em. of pollen in 25 ee. 
One of the buffered dextrose extracts was made with 0.5 em. of pollen 
in 25 ¢.e.; the other 2.5 gm. of pollen in 25 c¢.e. 

These extracts were labeled in accordance with their respective weight 
of pollen in volume of extracting fluid: 

Extract A—10 per cent (1:10) in glycerosaline. 

Extract B—2 per cent (1:50) in glycerosaline. 

Extract C-——10 per cent (1:10) in buffered dextrose. 

Extraet D—2 per cent (1:50) in buffered dextrose. 

After intermittent agitation of the extracts for forty-eight hours, they 
were Seitz filtered and stored in the refrigerator. At various intervals 
they were removed, freshly diluted with Coca’s fluid, and tested for 
potency according to the method described by Unger and Moore.’ All 
tests were performed within a few hours following dilution. 

In order to establish a hypothetical basis for experimentation, we 
worked on the assumption that the 10 per cent extracts contained five 
times as many Noon units as the 2 per cent extracts, and all future 
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dilutions were made on this assumption. Further dilutions were not, 
therefore, volumetrically the same in the case of the 2 per cent and 
10 per cent extracts. 

Tests were performed on the back by both the direct and the passive 
transfer methods. All tests were intracutaneous. Since the skin and 
serum of different ragweed-sensitive individuals were used, the antibody 
content necessarily varied. Whenever two or more extracts were com- 
pared, they were used on the same subject at the same time. There- 
fore, comparisons may not be drawn between different groups of tests, 
but are shown only at the time of each group testing. 

Protein nitrogen determinations were made by the macro-Kjeldahl 
method on the two glycerosaline extracts when they were approximately 
3 months old. 

RESULTS 


A. Concentration of Pollen Extracts 


TABLE I 


GLYCEROSALINE EXTRACTS 








Passive Transfer 








‘Dilution: —1:500,000 1:1,000,000 1:2,000,000  1:4,000,000 _ 
Extract A (G 1:10) Positive Positive Negative Negative 
Extract B (G 1:50) Positive Positive Negative Negative 


Direct Tests 


‘Dilution: 1:4,000,000 1:5,000,000 1:10,000,000 
Extract A (G 1:10) Positive Positive Negative 
Extract B (G 1:50) Positive Positive Negative 

















B. Maintenance of Potency of Extracts 


The original extracts were stored in the refrigerator for twelve months. 
At the end of this time they were tested for poteney by the same method. 
The results are shown in Table IT A. 


TABLE II A 


RESULTS AFTER STORAGE FOR TWELVE MONTHS 
Direct Tests 
Dilution: 1:500,000 1:1,000,000 1:2,000,000 
Extract A (G 1:10) Positive 
Extract (D 1:10) Negative 
Extract (D 1:50) Positive Negative Negative 




















Passive Transfer 





Dilution: 1:25,000 1:100,000 1:200,000 1:250,000 1:300,000 1:400,000 
Extract A (G 1:10) 
Extract C (D 1:10) Positive Positive Positive Negative Negative Negative 
Extract D (D 1:50) 

Dilution: 1:500,000 1:1,000,000 1:2,000,000 
Extract A (G 1:10) Positive Positive Positive 
Extraet C (D 1:10) Negative 
Extract D (D 1:50) Positive Negative Negative 
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After an additional two months’ refrigeration, they were again di- 
Juted and tested. The results are indicated in Table II B. 


TABLE II B 


RESULTS AFTER STORAGE FOR FOURTEEN MONTHS 








Direct Tests 

Dilution: 1:100,000 :200,000  1:300,000  1:400,000 —1:500,000 
Extract A (G 1:10) Positive 
Extract C (D 1:10) Positive Positive Negative Negative Negative 
Extract D (D 1:50) Positive 

Dilution: 1:1,000,000 1:2,000,000 
Extract A (G 1:10) Positive Positive 
Extract C (D 1:10) 
Extract D (D 1:50) 





Negative Negative 


The extracts were again stored in the refrigerator for an additional 
four months. Eighteen months after the time of their prenaration, they 
were retested for potency. The results are shown in Table IT C. 

TABLE II C 


RESULTS AFTER STORAGE FOR EIGHTEEN MONTHS 








Direct Tests 

~~ Dilution: 1:100,000 —1:200,000 — 1:300,000 — 1:400,000 
Extract A (G 1:10) 
Extract C (D 1:10) Positive Positive Negative Negative 
Extract D (D 1:50) 

Dilution: 1:500,000 1:1,000,000 1:2,000,000 
Extract A (G 1:10) Positive Positive Positive 
Extract C (D 1:10) Negative Negative 
Extract D (D 1:50) Positive Negative Negative 














Passive Transfer 


Dilution: 1:25,000 1:100,000 1:200,000  1:250,000  1:300,000 
Extract A ( G 1:10) 
Extract C (D 1:10) Positive Positive Positive Negative Negative 
Extract D (D 1:50) 
Dilution: 1:400,000 1:500,000 1:1,000,000 1:2,000,000 
Extract A (G 1:10) Positive Positive Positive 
Extract C (D 1:10) Negative Negative 
Extract D (D 1:50) Positive Negative Negative 














Eighteen months after their preparation, the extracts were removed 
from the refrigerator, and kept at room temperature for nine months. 
At this time, twenty-seven months after their preparation, they were 
retested for potency. These results are shown in Table IT D. 


TABLE II D 


RESULTS AFTER STORAGE FOR TWENTY-SEVEN MONTHS 








Direct Tests 
Dilution: 1:50,000 1:100,000 1:200,000 1:400,000 
Extract A (G 1:10) Positive Positive Positive Positive 
Extract C (D 1:10) Positive Positive Positive Negative 
Milution: 1:500,000 1:5,000,000 
Extract A (G 1:10) Negative Negative 
Extract C (D 1:10) Negative Negative 
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C. Protein Nitrogen Content 
The protein nitrogen content was determined on the glycerosaline ex- 
tracts from the phosphotungstic acid precipitate and found to be as 
follows: 
Extract A. (1:10): 0.45 mg. of protein nitrogen per ¢.c. 
Extract B. (1:50): 0.14 mg. of protein nitrogen per ¢.c. 


DISCUSSION 


We believe that comparison of the point at which positive skin reac- 
tions become negative in serial dilutions of the extracts is the most 
satisfactory method for the determination of actual strength. If one 
extract incites a positive skin reaction, and another extract containing 
the same concentration of pollen does not incite a positive skin reaction, 
there must be some difference in the strength of the two extracts. 

There are, however, certain limitations to this method. If, as in our 
work, different ragweed-sensitive individuals are used for testing, the 
concentration of antibody is not constant. The chief disadvantage of 
this method is that it cannot show definitely to what degree each extract 
deteriorates over a period of time. It is possible to determine only 
that some extracts deteriorate to a greater degree than do others. Nor 
would the employment of a single test individual act as a constant con- 
trol. The work of Schmidt and Lippard,’® and of earlier investigators, 
has shown the occurrence of marked fluctuation in the antibody titer 
at various intervals throughout the year. 

All the patients employed in this work belong to the class of markedly 
sensitive individuals. All have at some time experienced definite 
asthma, together with their hay fever, during the ragweed season. 

By this method we found that it is actually possible to prepare a 10 
per cent extract of ragweed pollen in glycerosaline, and that this ex- 
tract is five times as strong as a 2 per cent glycerosaline extract. Thus 
30,000 Noon units, which is the top dose advocated by Waldbott and 
Ascher,® may be administered in a volume of 0.3 c.e. 

Twelve, fourteen, and eighteen months after their preparation the 
refrigerated extracts were of unequal potency, as determined by skin 
reaction. The 10 per cent glycerosaline extract was active in higher 
dilutions than either of the buffered dextrose extracts. The 2 per cent 
buffered dextrose extract contained more skin-reaction inciting sub- 
stance than did the 10 per cent buffered dextrose extract. 

Twenty-seven months after their preparation, after standing at room 
temperature for nine months, the 10 per cent glycerosaline extract 
was slightly more potent than was the 10 per cent buffered dextrose 
extract. 

The 2 per cent buffered dextrose extract was found to have deteri- 
orated to a smaller degree than did the 10 per cent buffered dextrose 
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extract. Since buffered dextrose is said to be a nonirritating substance, 
there would probably be no necessity for the preparation of an extract 
stronger than 2 per cent. 

The protein nitrogen content of the 2 glycerosaline extracts was not 
proportionate to the potency of the extracts as determined by their 
ability to incite positive skin reactions. However, the protein nitrogen 
content of 10 per cent extract is at least as high as the predictable pro- 
tein nitrogen content of a true 10 per cent extract, according to the 
criteria and figures published by Stull, Cooke, and Tennant.’ 

We also diluted the four pollen extracts in alkaline extracting fluid 
and refrigerated these dilutions. At various intervals, over a period of 
one year, these diluted extracts were tested by the direct and passive 
transfer methods. We were attempting to establish the absolute degree 
of deterioration which occurs when alkaline extracting fluid is used as a 
diluent, as is practiced by some individuals in the preparation of pollen 
extracts to be employed for therapeutic purposes. It soon became ap- 
parent that no conclusions could be reached. The reagin titer is known 
to vary, not only in different individuals, but in the same individual 
throughout the year. There is also experimental evidence to indicate 
that extracts diluted in alkaline extracting fluid rapidly deteriorate. 
Since both antigen and antibody concentration are variable factors, no 
information may be obtained as to the quantitative variation of one, 
when the procedure is based on the manifestations of its union with the 
other. 

CONCLUSIONS 


It is possible to prepare a true 10 per cent glycerosaline extract, 
which contains five times as much skin reaction inciting substance as 
does a 2 per cent glycerosaline extract. 

This 10 per cent extract was found to have retained its potency in a 
oreater degree after the passage of time, than either a 2 per cent or a 
10 per cent buffered dextrose extract. 
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DISCUSSION 


Dr. LEON UNGER, Chicago.—The speaker was wrong in stating that 
we still use the cresol preparation. We now use a 0.5 per cent phenol 
instead of crescl. It is a little less irritating than the other and keeps 
just as well as the cresol. 

This work is very interesting, and I was glad to see that they carried 
it out all the way through to 27 months of storage. However, Dr. 
Marjorie Moore and I did similar work some years ago. Not only did 
we keep our solutions in the ice box over long periods of time, but 
we also incubated them to lessen their potency. We compared glycero- 
saline, Coca solution and our own 5 per cent dextrose extracts and 
found no difference between the glycerosaline and dextrose extracts 
over long periods of time. We found dextrose no better than glycero- 
saline, and we so stated at the time. They were equal; the Coca solu- 
tion extracts deteriorated rapidly, as you all know; the salt solution 
extracts of pollen also deteriorate quickly. J believe that those who 
make up fresh solutions every month or so are wrong because they 
are very liable to have reactions. It is much better to have a good 
stable extract and to keep it for a long period of time; you don’t 
have to change extracts frequently, and, when you do change them, 
as we do about once a year, you merely lessen the dosage of the new 
extract to two-thirds or half of the old one and then increase again 
gradually. 

There is one other point I want to bring up and that is that even if 
the glycerosaline materials were shown to be more stable than the 
dextrose extracts, I would still use the dextrose products. Our object 
is to push the dosage of the patient up to the highest concentration 
possible before the season opens, and we want to give the injections 
as painlessly as we possibly can. Nobody will ever inject me with 
elycerin extracts. I have injected glycerin solutions sent to me by 
various physicians in patients who have come to Chicago and noticed 
that these injections were much more painful than with dextrose 
extracts. 

I have now used dextrose extracts for 5 or 6 vears and like them 
more and more; | notice that many others are using them now, and 
I ean still recommend them very highly. 


Dr. I. 8S. KAHN, San Antonio.—We have been using these 10 per cent 
glycerosaline extracts routinely for about 10 years. They do have the 
disadvantage of causing some pain, but only to any degree, in the full 
10 per cent dilution. The pain can be considerably reduced by giving 
the injections very slowly. Injections of any bulk of this dilution are 
given only about every 2 weeks, so that pain is not much of a factor. 
We give these 10 per cent extracts undiluted routinely to children only 
4 or 5 years old without much trouble. 

In addition to the very slow deterioration of these extracts that Dr. 
Sullivan and Dr. Vaughan have mentioned, and which we can con- 
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firm, they possess the one great advantage of markedly reducing con- 
stitutional reactions. We do, of course, get overdosage reactions; 
that is, hours later a case will have nasal blockage and discharge, 
chest tightening, and wheezing of varying intensity, but the ordinary 
dangerous immediate constitutional reaction is practically never seen. 

One real disadvantage of these 10 per cent glycerosaline extracts 
is that they filter through a Seitz filter extremely slowly; in fact, the 
extract of our common winter hay fever cedar pollen made up in this 
way is almost impossible to filter at all, and a 5 per cent extract is far 
more practical. Another disadvantage is wastage, at times, of valu- 
able material. 

Most of these 10 per cent glycerosaline extracts remain clear almost 
indefinitely without precipitation formation. Timothy is one of the 
few exceptions. 

Another disadvantage is the difficulty of reading intradermal tests, 
if done with anything stronger than a 1:500 dilution (in normal saline). 


Dr. GeorGe L. WALpport, Detroit—One may imply from the author’s 
quotation of our paper that we are advocates of very high maximum 
doses (30,000 units) in hay fever treatment. As a matter of fact, we 
demonstrated in our paper that it was not necessary to exceed a limit 
of 18,000 units in an average hay fever year. It was also found that it 
is inadvisable to give the large doses to patients who are exceedingly 
sensitive to the pollens. 


Dr. Georce Piness, Los Angeles.—The question of high concentration 
of pollen extract has been brought before this group many times. My 
part of the discussion is merely on the question of stability of antigens. 
Four years ago we reported on this very subject when we reviewed our 
experience with glycerinsaline pollen antigens that were at least 10 
years old. In this report we proved that the stability was maintained 
both clinically and antigenically and, for practical purposes, remained 
the satisfactory antigen. I[ can say at this time, which is approxi- 
mately the fifteenth year that these antigens have been kept at icebox 
temperature and another group at room temperature, that they are 
still active, and I believe that from a therapeutic standpoint they are 
still valuable and will give satisfactory results when used. 

There are several objections to the use of highly concentrated anti- 
gens: first, the cost is brought up by the large amount of wastage in 
extracting pollen; second, the results of most workers obtained with 
the use of ordinary antigens are quite comparable with the results of 
those who have used the highly concentrated ones. A comparative 
study made over a long period of time with hoth types of antigens 
will probably prove that the results are qrite comparable. Dosage 
naturally is a matter of judgment, as it is impossible to follow a 
course of therapy on a stereotyped plan. 


Dr. B. G. Erron, New Orleans.—First of all, | want to agree with the 
essayists that you can prepare extracts of much greater antigenicity 
than what is erroneously referred to as 2 per cent, 5 per cent, or 10 
per cent extracts. Such designations are erroneous, because a 2 per 
cent extract should mean that the extract contains 2 per cent solids 
extracted from the original material and that these solids in th:s ratio 
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are dissolved in the solution. A 10 per cent extract should mean that 
the extract contains solids extracted from the original material dis- 
solved in the solution in the ratio of 10 gm. to 100 ¢.c. An extract 
made by extracting 10 grams of pollen with 100 ¢.c. of an aqueous 
extracting medium does not yield a 10 per cent extract, because most 
of the pollen solids are not extractable in such a solution. For ex- 
ample, a dust extract made by adding 50 gm. of dust to 100 c¢.c. of 
water yields an extract containing 3 per cent to 4 per cent solids; an 
orris extract, made by adding 25 em. of orris root to 100 ¢.c. of water 
produces an extract containing around 5 per cent solids. It is not 
possible to obtain mathematical accuracy relative to the comparative 
potency of similar extracts by means of skin tests. Serial dilutions 
of extracts produce skin reaction curves which are discontinuous, 
with plateaus of reaction size for wide ranges of potency. Between 
the first positive reaction (threshold stimulation) and the first maxi- 
mal reaction (optimal stimulation) is a narrow range of extract po- 
teney; whereas, between optimal and maximal stimulation is a wide 
range of potency. Equal response occurs to optimal and maximal 
stimulation. The relative potency of similar extracts can be qualita- 
tively determined by the use of comparative skin reaction curves with 
serial dilutions. In running comparative skin reaction curves with 
serial dilutions, it is necessary to include between 8 and 10 observa- 
tions in each curve. A given extract is more potent than a similar 
extract when its curves, in a series of cases, are higher than the curves 


produced by the other extract. Skin titration is qualitative and not 
quantitative. The scratch technique is better than the intradermal 
for comparative skin reaction curves. 


Conclusions based on comparative skin tests instead of on compara- 
tive skin reaction curves are apt to be erroneous, because, at the 
poteney of optimal stimulation, the skin reaction is as large, or nearly 
as large, as maximal potency; once optimal stimulation is reached on 
a given individual, increases in the potency of the antigen produces 
little or no increases in the size of the skin reactions on that individ- 
ual. To determine whether one extract is more potent than another 
similar extract, it is necessary to run parallel skin reaction curves 
with serial dilutions. The conclusions of such tests can be expressed 
only in qualitative terms. 


Dr. STANLEY W. Insvey, Detroit.—I simply want to ask two ques- 
tions in regard to the concentration of these extracts: first, might there 
be a difference in results, depending upon whether the 10 per cent 
strengths were arrived at through evaporation with cellophane mem- 
branes or by straight extraction ; and second, might there be a difference 
in results depending upon the pH of the final concentrated solution 
used for dilution and testing? 

The reason I thought of these questions is that sometimes in trying 
to concentrate various solutions with evaporation, we do get precipitates 
of what are probably glucosides. 


Dr. Sutiivan.—In quoting Dr. Waldbott, we have used the term 
30,000 units for the sake of brevity. Dr. Waldbott actually advises a 
top dose of 15,000 units of short ragweed and 15,000 units of giant 
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ragweed. This is equivalent to 30,000 units of mixed ragweed, which 
was the substance employed in our work. 

We feel that the actual quantitative degree of deterioration of ex- 
tracts diluted in Coca’s fluid, or of any extracts, may not be deter- 
mined by the method of comparative skin tests, since both the antigen 
content and the reagin content are variable factors. 

Dr. Efron questions the ability of comparative skin tests to demon- 
strate differences in the activity of extracts of slightly dissimilar dilu- 
tion. We have observed, as have others, in testing passively sensitized 
skin sites, that a highly concentrated extract, if injected in one sen- 
sitized site, will intensify reactions in other sensitized areas. For this 
reason, we have employed only very dilute extracts at the time of 
each group testing. 





FURTHER OBSERVATIONS ON THE NATURE OF THE 
HOUSE DUST ANTIGEN* 


Mitton B. CoHuen, M.D., STANLEY CoHEN, M.D., AND 
KENNETH Hawver, M.D. 
CLEVELAND, OHIO 


N A RECENT review of the literature on the house dust antigen 

Walzer’ stated: ‘‘The nature of the dust atopen is still unknown. 
In the light of recent findings one may even question the hypothesis 
that the dust atopen is a single distinct entity. The subject is in need 
of much investigation in which the technical difficulties associated 
with skin testing with the dust antigen are properly controlled.’’ 

One of us (M. B.C.) has appreciated the need for more accurate 
methods of study for a long time but until recently had not been able 
to develop methods which would free us from working with endermal 
tests on human skin. Attempts to produce precipitins in rabbits with 
house dust extracts had been futile.2 Ramsdell and Walzer* failed to 
produce anaphylaxis in the guinea pig. 

We have reported previously that the best sources of house dust 
antigen were cotton and kapok-stuffed mattresses, pillows, and fur- 
niture.* This led to the demonstration of the development of house 
dust antigen in cotton linters collected from a seed mill after storage 
for six months.” Since the time of this demonstration we have used 
linters, either from a bale or from an old mattress, as the source of 
our house dust extracts. Molds grown from them do not, as a rule, 
give reactions. These extracts cannot contain the ordinary epidermal 
or other household antigens which may be present in vacuum-cleaner 
dusts from which most dust extracts are made. 

A dialyzed extract from a suitable sample of linters will give non- 
specific reactions in normal and in allergic individuals when judged 
by the results of passive transfer experiments as well as by direct 
endermal tests. However, we have found that a one-plus or larger 
endermal reaction with a 1:50 dilution of such an extract will be pres- 
ent in well over 90 per cent of clinically dust sensitive individuals, 
and that consistently negative controls can be obtained in normal and 
in allergic persons not sensitive to dust. We have checked this ob- 
servation many times by direct testing. As a further check we have 
recently used sera from 12 patients who react to this 1:50 dilution of 
linters dust for passive transfer experiments using the arm of the 
same test subject for all sera. Eleven gave one-plus or larger transfer 


reactions in the presence of completely negative controls. 


*From the Asthma, Hay Fever and Allergy Foundation, Western Reserve Uni- 
versity, Cleveland. 

The expense of this investigation was defrayed in part by a contribution from 
Parke, Davis & Co. 
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TABLE I 


EXTRACT 








GUINEA 
PIG NO. 


SENSITIZING 
INJECTION 


DAY OF 


MENT 


| 
| 


EXPERI- | 


SHOCKING 
INJECTION 


| 


RESULT 


| 


AUTOPSY 





907 


0.01 ¢.ec. egg white | 


21 


| 
| 
| 


0.1 c.e. egg white 
intravenously 


Death in 1 
min. 


Anaphylaxis 





908 


0.01 ¢.c. egg white 


21 


0.5 ¢.c. egg white 
intravenously 


\Severe shock 





909 


0.01 c.c. egg white 


21 


0.5 e.c. egg white 
intravenously 


Death in 5 
min. 





910 


None 








911 


None 





481 


2X linters 
extract 


2.5 ¢.c. alum-ppt. 





482 


2X linters 
extract 


/2.5 ¢.c. alum-ppt. 





2.5 ¢.c. alum-ppt. 
2X linters 
extract 





2.5 ¢.c. alum-ppt. 
2X linters 
extract 





2.5 ec. alum-ppt. 
2X linters 
extract 





~ |2.5 e.c. alum-ppt. 


2X linters 
extract 





2.5 e.c. alum-ppt. 
2X linters 
extract 





5 e.c. alum-ppt. 
2X linters 
extract 





2X linters 
extract with 


2.5 ¢.c. alum-ppt. 


aluminum cream 





2.5 ¢.c. alum-ppt. 
2X linters 
extract with 


aluminum cream 








2.5 ¢.c. alum-ppt. 
2X linters 
extract with 


aluminum cream 


1.2 e.c. 2X linters 
extract intrave- 
nously 


No symptoms 


Anaphylaxis 








2 c.c. linters ex- 
tract intrave- 
nously 


No symptoms 





e.e. 2X linters 
extract intrave- 
nously 


Death in 4 
min. 





2 e.e. 2X linters 
extract intrave- 
nously 


Severe shock 





e.ec, 2X linters 
extract intrave- 
nously 


Very severe 
shock 





e.e. 2X linters 
extract intrave- 
nously 


No symptoms 





Anaphylaxis 





2 e.e. 2X linters 
extract intrave- 
nously 


Severe shock 





e.c, 2X linters 
extract intrave- 
nously 


No symptoms 





2» ¢@.e, 2X linters 
extract intrave- 
nously 


Very severe 
shock 





e.c. 2X linters 
extract intrave- 
nously 


No symptoms 





e.c, 2X linters 
extract intrave- 
nously 


Severe shock 





c.e, 2X linters 
extract intrave- 
nously 


Mild shock 





e.e. 2X linters 
extract intrave- 
nously 


No symptoms 





2.5 e.c. alum-ppt. 
2X linters 
extract with 





aluminum cream 








1.5 e.ec. 2X linters 
extract intrave- 
nously 


Death in 4 
min. 








Anaphylaxis 
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TABLE I—ConrT’p 








GUINEA SENSITIZING DAY OF SHOCKING | 
PIG NO. INJECTION EXPERI- INJECTION 
MENT | 
904 (2.5 ¢.c. alum-ppt. 29 3 c.c. 2X linters |No symptoms 
2X linters extract intrave- 
extract with nously 
aluminum cream 


RESULT AUTOPSY 








2.5 ¢.c. alum-ppt. 2 ¢.c. 1:100 cotton- |No symptoms 
2X linters seed intrave- 
extract with nously; 30 min. 
aluminum cream later 2 c.c, 2X 

linters extract |Moderate 

intravenously shock 











2.5 ¢.c. alum-ppt. c.c. 1:100 cotton-|No symptoms 
2X linters seed intrave- 
extract with nously; 25 min. 
aluminum cream later 2 ¢.c. lin- 

ters extract 

intravenously No symptoms 

.) ¢.c, alum-ppt. c.c, 1:100 cotton-|No symptoms 

2X linters seed intrave- 
extract with nously; 54 min. 
aluminum cream later 2 c.c. 2X 
linters extract |Very severe 
intravenously shock 

2.5 ¢.c, alum-ppt. 2 c.c. 1:100 cotton-|No symptoms 
2X linters ex- seed intrave- 
tract nously; 30 min. 

later 2 c.c. 2X 

linters extract 
intravenously Mild shock 





























Since we had at our disposal a dust extract which in a 1:50 dilution 
gave immunologically specific reactions in sensitive persons anc nega- 


tive controls, and since this extract could not have any known contami- 


nant except cottonseed, we attempted anaphylactic experiments in the 
guinea pig with it. 

Our previous experience with alum precipitation of pollen extracts 
following the methods of Harrison,” Caulfeild, Brown, and Waters® 
in increasing their antigenicity led us to use alum-precipitated house 
dust in these experiments. 


EXPERIMENTAL STUDIES 


A double handful of the linters to be extracted was wetted with 
toluol and soaked in tap water until thoroughly saturated. The wet 
mass was placed in a sheet of cellophane, tied up as a sack, and 
dialyzed and extracted simultaneously with running tap water for 
forty-eight hours. The fluid was then squeezed out, passed through 
paper and a Seitz filter, lvophile-dried in 30 ¢.c. quantities and stored 
in vacuum. For use the dried residue from 30 ¢.c. of the original dust 
was redissolved in 30 ¢.c. of 0.85 per cent sodium chloride solution 
containing 1:20,000 merthiolate and was called concentrated dust. 
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A 1:50 dilution of this concentrated solution in 0.4 per cent phenol 


0.85 per cent sodium chloride solution was used for the endermal tests 


described above. 

The residue from 30 ¢.c. was redissolved in 15 ¢.c. of 0.85 per cent 
sodium chloride solution, and 10 per cent potassium alum solution was 
added to make a final concentration of 1 per cent. This solution, 
called alum-precipitated 2X dust, was used as follows: 

Twenty-three 250 to 300 em. female guinea pigs were purchased 
from a reliable source. Three were injected with 0.01 ¢.c. of egg 
white intra-abdominally as a control of the capacity of this strain of 
guinea pigs to accept anaphylaxis. Two were reserved to be injected 
with the linters extract to test the toxie effect of the injected solution. 
Ten received 2.5 ¢.c. of alum-precipitated 2X linters extract subcuta- 
neously. The 8 remaining guinea pigs received 2.5 ¢.c. of a mixture 
of equal parts of alum-precipitated 2X linters extract and a colloidal 
solution of aluminum hydroxide intramuscularly. 

On the twenty-first day the 3 egg-sensitized animals were injected 
intravenously with from 0.1 ¢.¢. to 0.5 ¢.c. of fresh egg white in 50 per 
cent solution in physiologic saline. Two died in typical anaphylaxis, 
and one suffered a severe anaphylactic shock with recovery. The 2 
normal controls were given 1.5 ¢.¢. and 3 ©.¢., respectively, of 2X 
linters extract intravenously. Neither showed any symptoms. One 
animal died on the twenty-third day of pneumonia. 

From the twenty-seventh to the twenty-ninth days after the sensitiz- 
ing injection, 13 animals were injected intravenously with from 1 to 
3 ¢.e. of 2X linters extract. One from each series died in typical shock 
and showed the typical gross and microscopic changes of acute anaphy- 
laxis. Six developed definite anaphylactic reactions with recovery. 

These observations demonstrate that the 2X linters extract with which 
we were working was antigenic and could produce typical anaphylaxis. 
Since the linters might contain some cottonseed, it was important to 
know whether or not the reactions which occurred were due to this 
substance. 

Accordingly, 4 animals received 2 ¢.c. of a 1:100 dilution of cotton- 
seed extract of known poteney. None showed any reaction. From 
thirty to sixty minutes later each was reinjected with from 1 to 2 ee. 
of 2X linters extract. Three showed definite anaphylaxis; one did 
not react. 

These observations demonstrate that the antigenicity of the linters 
extracts used in these experiments was not due to cottonseed. 


The details of these observations are shown in Table I. 
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SUMMARY 


1. A linters extract is described with which immunologically specific 
endermal reactions may be obtained in dust-sensitive patients. 


2. It is not irritating to normal skins when used in a dilution which 
is satisfactory for detecting sensitivity. 


3. Guinea pigs can be sensitized and shocked with this linters ex- 
tract. 

4. The active principle in this extract cannot be cottonseed or any 
of the contaminants ordinarily present in house dust extracts prepared 
from vacuum-cleaner dusts. 

Since this paper was written, Coulson and Stevens have reported sensitization of 


guinea pigs to linters extracts, using a similar method. Their extracts were, however, 
not dialyzed. 
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LOCAL HEMORRHAGIC-NECROTIC SKIN REACTIONS IN MAN 
(SHWARTZMAN PHENOMENON )* 


JosEpH Harkavy, M.D., AND ALFRED RoMANOFF, M.D. 
NEw York, N. Y. 

N 1928 Shwartzman! performed his basic experiments which con- 

sisted of an intradermal injection of a B. typhosus toxin into the skin 
of a rabbit followed twenty-four hours later by an intravenous injec- 
tion of the same filtrate. Four hours after the latter injection there 
appeared a severe hemorrhagic-necrotie lesion at the site of the previous 
intradermal injection. The histologic picture of this lesion consisted of 
a destruction of all cells in the involved area, intense hemorrhage into 
the surrounding tissues, and platelet thrombosis of small vessels. 

Further experiments with other microorganisms, such as the coli- 
dysentery groups, B. influenzae, B. pertussis, meningococcus, gonococcus, 
Streptococcus hemolyticus, Spirochaeta pallida, B. tuberculosis and 
others, indicated that they likewise elaborated soluble toxins which pro- 
duced the typical phenomenon. The development of this unusual hemor- 
rhagic-necrotic lesion was mediated by two factors; a skin-preparatory 
factor and an intravenous-provocative factor. The site rendered sus- 
ceptible by a primary injection could be reactivated by the intravenous 
introduction of the exciting agent in certain instances as early as four 
to eight hours after preparation as well as five days later, although the 
optimum time was generally twenty-four hours. 

In addition to the fact that the necrotie reaction could be evoked by 
bacterial toxins homologous with those used in preparing the skin, the 
same result could be attained in animals prepared with one type of bac- 
terial toxin by the intravenous injection of toxins derived from heter- 
ologous microorganisms as well as unrelated antigen-antibody complexes. 


For example, if the skin area was prepared by the local introduction of 


a B. typhosus filtrate, a necrotic lesion could be provoked by an intra- 
venous injection of a potent meningococcus, pneumococcus, or strepto- 
coccus filtrate, or egg white with its corresponding antiserum. 

This indicates that various bacterial toxins as well as unrelated 
antigen-antibody complexes are capeble of producing the same type of 
cell injury in spite of the fact that they differ from each other, both 
chemically and biologically. While the phenomenon itself may be 
elicited by a heterologous filtrate, inhibition of the phenomenon can be 
carried out only by specific immune sera. 

A comparison of the Shwartzman phenomenon with the Arthus phe- 
nomenon shows the following differences: First, the Arthus phenome- 

*From the Medical Service, Mount Sinai Hospital, New York. 

Read before the Society for the Study of Asthma and Allied Conditions, Atlantic 
City, N. J., April 29, 1939. 
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non is produced essentially by nonbacterial, soluble proteins, such as 
norse serum, egg albumen, and casein. To produce the Arthus lesion 
it is necessary to give the animal repeated subcutaneous injections at 
intervals of several days. Once sensitization is established it persists 
for a long time in contrast to the Shwartzman phenomenon which can- 
not be elicited after one hundred and twenty hours following prepa- 
ration of the skin site. Moreover, the Arthus phenomenon can be in- 
duced either by the intravenous or by the subcutaneous route, whereas 


for the production of the Shwartzman phenomenon it is essential that 


the second injection be given intravenously. Another point of dif- 
ference is the absolute specificity of the Arthus reaction, which may be 
produced only by the homologous antigen. No such specificity is re- 
quired for the production of the Shwartzman phenomenon. Finally, 
the Arthus lesion can be produced in a normal animal by passive sen- 
sitization with serum obtained from a sensitized animal. No passive 
transfer can be demonstrated in normal rabbits with sera from ani- 
mals prepared with the soluble toxins and sera derived from animals 
previously immunized with bacteria or their toxins for a long period 
of time. 

As already indicated, in addition to having shown that the prepared 
skin site may be activated by unrelated toxins and their homologous 
antisera, Shwartzman has also demonstrated that antigen-antibody 
complexes other than toxins, for example, horse serum and an anti- 
horse rabbit serum, can elicit a severe hemorrhagic reaction in the skin 
site of a rabbit previously prepared with a toxin filtrate. Such experi- 
ments, according to Shwartzman, indicate that the intravascular anti- 
gen-antibody interaction releases toxie substances in the blood stream 
capable of severe injury in tissues prepared by bacterial filtrates. This 
reaction may occur in considerably higher dilutions than other known 
laboratory immunologic tests, and is demonstrable in the animal at a 
time when antibodies cannot be detected in any other way. 

The significance of these observations to clinical medicine, and espe- 
cially to allergy, is to be found in the fact that it offers an explana- 
tion for the reactivation of latent foci of infection by totally unrelated 
antigens. For example, a patient with a latent sinus infection, with 
or without asthma, may have an exacerbation of his symptoms by ex- 
posure to pollen to which he is sensitive. In such a case one may 
assume the formation of an antigen-antibody complex consisting of 
the pollen and the pre-existing reagins which act as a provocative 
factor in reactivating the infection. Another common ineident is the 
onset of a sudden asthmatic paroxysm in an individual subject to bae- 
terial asthma, when he is exposed to a fresh upper respiratory infec- 
tion, by heterologous bacteria having no relationship to those respon- 
sible for the primary sensitization. 
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In general medicine, superimposed infections, such as the hemolytic 
streptococcus pneumonias appearing during and following such di- 
verse diseases as typhoid fever or measles and in all probability the 
complications following the common cold and influenza, may be cited 
as examples of tissue susceptibility induced by one type of organism 
rendering the host vulnerable to biologically unrelated bacteria. 

Since Arthus* described his original experiments in which he sue- 
ceeded in producing necrotic skin lesions in rabbits by repeated injec- 
tions of horse serum, surprisingly few reports have appeared in the 
literature of analogous reactions in man despite the fact that injec- 
tions of horse serum have been given very frequently in the form of 


diphtheria toxin-antitoxin mixtures and therapeutic sera or antitoxins. 


In 1909 Lueas and Gay* injected 1,000 children with diphtheria 
antitoxin. Two hundred and eighty-one of these children received 
two or more injections, and small groups received as many as six 
injections. General and local reactions appeared more frequently in 
children receiving the greatest number of injections. While these 
authors report only two cases of skin necrosis, they do not state how 
extensive the lesions were or whether the children were ill at the time. 

In 1927 Gatewood and Baldridge* reported a group of 6 patients, 
4 of whom had diphtheria and 2 scarlet fever, treated with antitoxin 
containing horse serum. Following several such injections each one 
developed localized skin necrosis. In view of the fact that these pa- 
tients had received one or two years prior to this episode multiple 
immunizing doses of toxin-antitoxin which had also contained horse 
serum, these authors regarded the necrosis as an example of an Arthus 
phenomenon due to horse serum sensitization. 

Similar reports by Maroney,” Kohn, McCabe, and Breur,® Tumpeer, 
Matheson, and Strauss,‘ Ross,* and Meleney® deal with other patients 
previously injected with toxin-antitoxin mixtures who developed local 
necrotic lesions following injection of antitoxie serum given thera- 
peutically in the course of acute infections. Meleney in 1930 was the 
first to suggest that the necrotic lesion which appeared in his ease of 
searlet fever following injection of immune serum might be regarded as 
either an example of protein hypersensitiveness or a Shwartzman phe- 
nomenon. Kohn, discussing the nature of the lesion presented by his 
patient, adopted the suggestion of Shwartzman that it might be a 
manifestation of the Shwartzman rather than the Arthus phenomenon. 

Of equal interest in connection with this category of cases is one 
recorded by Irish and Reynolds, which concerned a child suffering 
with an acute illness diagnosed as meningitis but not substantiated 
bacteriologically. This patient had been immunized with diphtheria 
toxin-antitoxin prior to her illness. In order to control the meningitis 
she was given five intramuscular injections of antimeningococecus 
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serum. The day following the last treatment, the area of injection in 
the buttock became swollen and purple and quickly progressed to 
form a large necrotic mass. 


Brown and his associates'! described the very interesting case of a 


girl who developed necrotic skin lesions at the site of the bites of mos- 
quitoes (Aedes aegypti). Hailey, who had watched this patient over 
a number of years, was of the opinion, however, that she was suffering 
from Hydroa vacciniforme, which may have predisposed her to the 
type of necrotic reaction which appeared after the mosquito bites. 

The characterization of these necrotic lesions by the above-men- 
tioned workers as Arthus phenomena is challenged by the recent work 
of Shwartzman. As previously noted, the Arthus phenomenon is 
brought about by repeated injection of homologous serum in normal 
animals. Therefore, in order to fulfill the postulates of this phenome- 
non it should be possible to produce it in normal people by the same 
procedure. 

In each of the cases reviewed, however, normal or antitoxie sera 
were administered therapeutically to an individual suffering from an 
infectious disease. We cannot, therefore, disregard the role of bac- 
teria and their products in influencing the tissue responses to injection 
of foreign proteins. This in effect is the important feature involved 
in the Shwartzman phenomenon. It is necessary, therefore, to reinter- 
pret the cases which have been recorded as examples of Arthus phe- 
nomenon in terms of the Shwartzman phenomenon. In doing so, one 
must take into consideration all the factors which contributed to the 
evolution of the necrotic lesion. 

A recapitulation of the various phases involved therein are as fol- 
lows: (1) previous immunization by parenteral injections of toxin- 
antitoxin mixtures, (2) the presence of an infectious disease (usually 
diphtheria or scarlet fever), and (3) reintroduction of antitoxie sera 
containing horse serum protein. It is apparent from these facts that 
the lesion is produced not merely as the result of repeated injection of 
a therapeutic serum, but as the product of a series of events composed 
of primary serum injection, the presence of circulating toxins, and the 
reintroduction of serum. This sequence conforms with the prerequi- 
sites of the Shwartzman phenomenon. The preparatory phase or state 
of vulnerability in the cases under discussion may be considered as 
having been brought about by the circulating toxins derived from 
the infection, which becomes localized in a particular site through the 
influence of trauma, nonspecific inflammation, venous stasis, ete. The 
provocative factor is a complex resulting from the union of the serum 
introduced into the patient in the final injection, and the antibodies 
produced by the prior introduction of the homologous serum. 
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Since, as has been stated, the necrotic lesion in the Shwartzman 
phenomenon consists microscopically of severe damage of small blood 


vessels accompanied by prompt and complete destruction of all the 
tissue elements at the affected site, its clinical counterparts may be 
seen not only as gross local necrosis following foreign therapeutic 
serum injection, but also as certain clinical syndromes characterized 
by hemorrhagic diathesis which may be either general, as in various 
types of purpura following acute bacterial and virus infections, or 
local. As an example of the latter, Crohn and Shwartzman!” described 
the exacerbation of bleeding in ulcer patients following an acute up- 
per respiratory infection. This they attributed to the reactivation of 
a sensitized site at the ulcer base by the secondary bacterial invaders, 
resulting from this infection. 

The cases which form the basis of this report represent the occur- 
rence of local hemorrhagic necrosis in skin sites of known allergic 
individuals. 

CASE REPORT 

Case 1.—L. B., a housewife, 49 years of age, entered the hospital on June 22, 
1937, with a history of frequent colds and bronchitis dating from early childhood, 
and distinct exacerbations in the spring and autumn. Three years before admission 
to the hospital her respiratory symptoms and cough associated with wheezing became 
perennial. On admission she complained of constant hoarseness and expectoration 
of thick sputum, associated with her asthma. 

Physical examination revealed a slightly obese female with audible wheezing. 
On percussion her chest was hyperresonant throughout. Auscultation revealed pro- 
longed expiration with sibilant and sonorous rales diffusely scattered throughout both 
lungs. Investigation of the sinuses indicated the presence of ethmoiditis and 
bilateral antritis. A large amount of purulent material was obtained after puncture 
of the right antrum. Culture of the antral pus yielded B. coli and Streptococcus 
hemolyticus. Intradermal skin tests with autogenous vaccines were followed in four 
hours by the appearance of itching urticarial wheals involving the trunk and ex- 
tremities, but most marked in both upper arms. A few small purpuric spots 
appeared on the trunk and upper extremities. After twenty-four hours and in- 
creasing in extent up to forty-eight hours, local skin reactions of the inflammatory 
type appeared at the site of the vaccine skin tests. The patient was then tested 
with stock strains of B. coli and Streptococcus hemolyticus. The tests resulted fifteen 
hours later in local reactions of the inflammatory type. Within forty-eight hours 
the lesions increased in size, measuring 7 by 10 em. After seventy-two hours there 
remained at the site of inoculation a hard, raised, indurated, red area, about 2 em. in 
diameter, with a surrounding hyperemic zone. 

Tests by the intradermal method with numerous allergens indicated that the 
patient had a poorly reacting skin with a number of plus-minus reactions to foods, 
and equivocal reactions to feathers and pyrethrum. Conjunctival tests with ragweed 
and timothy pollen showed positive reactions suggesting the probable cause for the 
exacerbation of her asthmatic symptoms in the spring and fall. 

Four weeks after leaving the hospital there still remained a reddened indurated 
area, about the size of a five-cent piece, on her left arm at the site of the original 
skin test with the stock vaccine. On this occasion she was again tested with an 
autogenous vaccine consisting of B. coli and Streptococcus hemolyticus, each cubic 
centimeter containing ten million organisms. One-twentieth cubic centimeter of this 
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mixture was given intradermally and 0.05 ¢.c. was given subcutaneously. On her 
return to the clinic five days later, the site of the vaccine injection was red and 
tender and showed a small central area of necrosis about the size of a pea. The 
vaccine was then tested for sterility, and no bacterial growth was obtained. Be- 
cause of the severity of the local skin reaction resulting in necrosis, no further 
therapy with either autogenous or stock vaccine of B. coli and Streptococcus 
hemolyticus was undertaken. In place of this she received repeated injections of 
B. typhosus vaccine as nonspecific protein therapy with the view of controlling her 
asthmatic symptoms. No untoward local or general reactions followed this type 
of treatment. 





Fig. 1.—a, Inflammatory area with central necrosis following injection of Strep- 
tococcus hemolyticus vaccine. b, Indurated hemorrhagic area due to injection of 
hemolytic streptococcus filtrate. 


In 1939, two years after the original investigation, she was retested. At this 
time she was injected intradermally with a stock vaccine of Streptococcus 
hemolyticus and B. coli and filtrates of cultures of Streptococcus hemolyticus as 
well as B. coli. These were introduced into four different sites of the upper arms. 
Twenty-four hours later there appeared at each point of injection a marked inflam- 
matory type of reaction which lasted for several days. Five days later at the site 
of the injection of the Streptococcus hemolyticus vaccine there was visible a deep 
area of inflammation with a central necrosis (Fig. 1). Where the B. coli vaccine was 
injected, the skin was normal. The area into which the filtrate of the Streptococcus 
hemolyticus was injected, became hemorrhagic—purplish red in color—deeply in- 
durated, extending over 6 em. in diameter. The site of the B. coli filtrate showed 
no alteration. Controls with plain broth used in preparation of the filtrates were 


completely negative except for an immediate urticarial wheal which disappeared 
within a few hours. Control tests with the Streptococcus hemolyticus vaecine and 
filtrate injected into three normal individuals showed a mild to moderate reaction of 
the inflammatory type after forty-eight hours’ and ninety-six hours’ observations, 


but no necrosis or purplish discoloration. 
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A review of this case indicates that we are dealing with a patient 
suffering from bronchial asthma who developed unusual forms of both 
general and local types of specific responses to products of bacteria, 
harbored in the infected sinuses. The generalized reaction was exem- 
plified by the precipitation of an asthmatic attack and the appearance 
of diffuse purpura. In all probability a combination of two elements 
was involved in the elicitation of these manifestations, namely, pro- 
tein hypersensitiveness and reactivation of sensitized tissue by bac- 
terial products. In the local reaction there were also two kinds of 
response apparent: the inflammatory, indicating protein hypersensi- 
tiveness; and the local hemorrhagic, which is characteristic of the 
Shwartzman phenomenon. It should be pointed out that the micro- 
organism which elicited the hemorrhagic type of response was the 
Streptococcus hemolyticus and not the B. coli, although both had been 
recovered from the infected sinuses. It appears, therefore, that the 
mechanism of the effects observed may be concerned with two phases. 


One deals with protein hypersensitiveness, as illustrated by the focal 


reaction in her shock organ in the form of an asthmatie paroxysm, and 
a local response characterized by the delayed inflammatory type of skin 
reaction. The second one suggests a reactivation of sensitized tissues 
by bacterial products as evidenced by the diffuse purpura and local 
hemorrhagic lesion. 


Case 2.—J. L., a physician, aged 39 years, was first seen in June, 1938, because 
of an unusual necrotic skin lesion which he developed on the calf of his right 
leg. Inquiry into his family history disclosed that he was of allergic stock. His 
mother exhibited severe clinical symptoms referable to the skin whenever she 
ingested drugs of the barbiturate group. 

At the age of 14 the patient developed typical migraine attacks recurring 
four to five times a year, gradually diminishing in severity and frequency, and 
ceasing at the age of 26. At 21 he developed a skin eruption after taking 
phenolphthalein. When the migraine attacks stopped, there followed repeated 
attacks of nasal obstruction, which were erroneously diagnosed as colds, but subse- 
quently established as due to chronic sinusitis. In order to control the so-called 
colds he was treated with a stock ‘‘eold vaecine.’’ After the fourth injection of 
the vaecine, which was given subcutaneously in the deltoid region of the arm, 
he developed a swelling which rapidly went on to necrosis over the left scapula. 
This necessitated excision of an area approximately 1 inch in diameter. Because 
of the severe necrotic reaction, vaccine therapy was discontinued in spite of the 
fact that the colds persisted. An exacerbation of nasal symptoms during early 
summer (June and July) led to the suspicion of pollen sensitization. Skin tests 
indicated sensitization to grasses, and treatment was instituted with a Lederle 
preparation of a grass mixture. Following the fourth injection of this prepara- 
tion, a fairly large necrotizing area developed in the right submaxillary region, 
associated with marked edema and itching of the loose tissues of the side of the 
neck, which necessitated operative interference. Hyposensitization with grass 
extent was again attempted in 1938, with a similar preparation. Again after the 
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fourth injection an area of necrosis supervened on the inner aspect of the calf of 
the right leg. This lesion also required excision. All injections were subse- 
quently discontinued (Fig. 2). 


In this patient we are dealing with an allergic individual who had 
a chronic infection of his sinuses and clinical evidence of sensitization 
in multiple shock organs. Following a fourth vaccine injection to con- 
trol symptoms of recurrent sinusitis, a local necrotic lesion supervened. 
Two years thereafter on two separate occasions, each time after a 
fourth injecton of pollen extract, similar necrotic skin lesions de- 
veloped. In terms of the Shwartzman phenomenon the mechanism in 
the production of these lesions may be regarded as consisting essen- 
tially of three components. (1) The circulating bacteria from the 





Fig. 2.—Necrotic lesion on inner aspect of right calf appearing after a fourth injection 
of June grass pollen administered in the right arm. 


infected sinuses or their products might have been localized in the 
region of the scapula because of trauma from suspenders causing a 
nonspecific local inflammation. (2) The bacterial factors localized in 


this manner may then have induced a state of vulnerability or reac- 


tivity confined to this area. (3) The site thus prepared is attacked by 
the injected bacterial vaccine, which represents the provocative agent, 
with the resulting hemorrhagic necrotic lesion. 

In the production of the necrotic reactions in the region of the neck 
and that of the calf of the leg similar elements come into play. Here 
again the bacteria or their products derived from the infected sinuses 
may become localized in the neck and calf by virtue of trauma result- 
ing from irritation of collars and garters, respectively. Thus cireum- 
scribed, the circulating bacterial agents may have induced a state of 
local reactivity. The provocative factor in this instance consists of a 
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complex composed of the pollen antigen to which the patient was sen- 


sitized and its corresponding reagin already present in the patient’s 


tissues. 

CASE 3.—D. Z., aged 26 years, was admitted to the hospital on August 28, 1937, 
because of a swelling in the region of the right Scarpa’s triangle of two weeks’ 
duration. Her family history and past history were essentially negative for allergic 
diseases. Shortly before admission to te hospital and at various times during the 
years 1932 and 1936 she had received desiceated pituitary and thyroid extract by 


mouth, and antuitrin ‘‘S’’ hypodermically tor weight reduction. 











Fig. 3.—Hemorrhagic necrosis in the right thigh. 


During the summer and at the time of her admission to the hospital she suffered 
from a moderately severe epidermophytosis of her feet. In addition to the swell- 
ing in Searpa’s triangle, one week before admission she also developed a small mass 
on the inner aspect of the right arm just above the elbow, which receded spon- 
taneously while in the hospital. The swelling in the right thigh was brownish red, 
indurated, and surmounted by many hemorrhagic vesicles. The patient asserted that 
the discoloration appeared following prolonged application of an ice bag. While 
under observation her temperature suddenly rose to 102° F. and gradually mounted 
to 105° F., and she appeared very ill. The local lesion in the thigh took on the 
appearance of a subcutaneous hemorrhage. A blood count at this time showed 
12,500 W.B.C, and 39 per cent eosinophiles. She developed physical signs of fluid 
at both bases which were confirmed by x-rays. Thoracentesis was performed and 
700 ¢.e. of straw-colored fluid containing 95 per cent eosinophiles were removed from 
each pleural cavity. Concurrently the patient developed cough and small hemop- 
tyses. X-ray examination of the lungs showed diffuse infiltrative, interstitial 
lesions throughout both lungs. Sputum cultures were negative for pneumococci 
and tubercle bacilli. The bacterial flora consisted of veast, Streptococcus viridans, 
Staphylococcus albus, 8B, and M. pharyngis siccus. 

She remained acutely ill with irregular rises of temperature for almost three 
months. The lesion on the thigh broke down and formed a necrotic mass (Fig. 3). 
Biopsy of the mass at the elbow showed diffuse inflammation with conspicuous 
eosinophiles. Biopsy of the lesion of the thigh revealed acute inflammation with 
necrosis and infiltration with eosinophilic polymorphonuclear cells. Cultures 
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taken from the necrotic mass were sterile. Blood cultures and urine cultures were 
likewise negative. After a number of months of bed rest and symptomatic 
therapy both the chest signs and the necrotic ‘lesion improved. Diagnostic proce- 
dures, in an attempt to identify the nature of this illness, included a Wassermann 
and Kahn examination, Frei test, agglutination for heterophile antibodies, a 
chemical examination of the blood sugar, urea, calcium, and phosphorus; all of 
which were negative. X-rays of the sinuses after clinical recovery showed 
cloudiness associated with thickened mucous membranes, especially involving 
the right sphenoid and maxillary sinuses. 


Analysis of the various features presented by this case suggests, as 
in the preceding patients, the interplay of two distinct factors: (1) 
protein hypersensitiveness expressed by the pulmonary and pleural 
reactions associated with eosinophilia; and (2) the necrotizing effect 
of toxins, evident in the hemorrhagic necrosis in the lesion of Scarpa’s 
triangle. 

The chronically involved sinuses and the fungous infection of the 
feet were the two foci which could be considered responsible for these 
effects. That the reacting tissues chiefly involved were blood vessels 
is evident not only from the pleural inflammatory reaction with eosin- 
ophilic exudate, indicative of the participation of the capillaries of 
this serous membrane, but also by the peculiar infiltrative interstitial 
type of pulmonary lesions disclosed by the x-ray pictures suggesting 
involvement of interalveolar vessels and evidenced clinically by cough 
and bloody expectoration. 

This view is further supported by the findings in the biopsy sections. 
Thus the mass in the elbow, which subsided spontaneously, indicated 
a perivascular eosinophilic infiltration characteristic of an allergic 
response, whereas the lesion in the thigh showed a similar perivascular 
reaction in addition to tissue destruction toward which the necrotizing 
effect of toxins derived from the focal infections probably contributed. 

In interpreting the local necrotic lesion in the light of the Shwartz- 
man phenomenon we would have to postulate, as in our previous cases, 
the localization of the preparatory bacterial factors, induction of a 
state of reactivity and precipitation of the local lesion by specific or 
nonspecific provocative agents. The explanation for the localization 
of the lesion in the thigh may be attributed to the trauma from a 
tight girdle, which she wore because of obesity. The preparatory fac- 
tors could be ascribed either to the circulating toxins from the trichoph- 
yton infection, the bacterial products from the silent sinus infection, 
or both. The provocative factors could have arisen from the bacterial 
foci or the union of antuitrin-S with the homologous antibodies elabo- 
rated by previous injections and ingestion of this protein substance. 


DISCUSSION 


A summary of the findings in the cases described in this paper in- 
dicates three allergic individuals who manifested local hemorrhagic 
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skin lesions corresponding in appearance to the Shwartzman phenome- 
non. In each instance the criteria for the production of the Shwartz- 
man phenomenon have been fulfilled. These were in effect (1) the 
presence of a sensitizing or preparatory factor, usually originating 
from a focal bacterial infection, such as sinus disease or fungus infes- 
tation; (2) the precipitation of the lesion by a provocative factor con- 
sisting of either parenterally introduced bacterial antigens or the prod- 
ucts derived from the interaction of injected protein antigens with 
their homologous preformed antibodies. The localization of the ne- 
crotic lesion was further influenced by trauma and irritation, the im- 
portance of which was pointed out by Shwartzman in his experi- 
mental work. 

The sensitizing as well as preparatory factor in the first patient, 
who suffered from bronchial asthma, consisted of hemolytic strepto- 
cocci in a sinus infection. The localization and the state of reactivity 
were brought about by the intracutaneous injection of the homologous 
streptococcus vaccine. The provocative factor consisted of the rein- 
jection of a stock Streptococcus hemolyticus vaccine into the same arm, 
with the resulting hemorrhagic necrosis. Two years later the necrotic 
lesion was reproduced by the introduction into the same arm of another 
stock Streptococcus hemolyticus vaccine and also Streptococcus hemo- 
lyticus filtrate. 

The second case represented a patient suffering from a chronic sinus- 
itis and pollinosis who developed necrotic lesions on three occasions 
localized in three different sites. The preparatory factor in each in- 
stance had its source of origin in a sinus infection. The localization 
of the preparatory bacterial factors was determined by the combined 
effect of trauma and irritation, such as from pressure of suspenders, 
collars, and garters. The provocative factor on the first occasion was 
a heterologous bacterial vaccine, and in the second and third instances 
antigen-antibody complexes consisting of June grass and correspond- 
ing reagins. 

The third case deals with a young woman who presented an exten- 
sive necrotizing mass in the right thigh in association with pulmonary 
infiltration, cough, bloody sputum, and eosinophilic pleural exudate. 
The probable sources of sensitization were a silent sinus infection and 


trichophytosis of both feet, the toxins of which served as preparatory 


factors. The provocative factor may be considered as an antigen- 
antibody complex consisting of antuitrin-S and its corresponding anti- 
bodies, the latter having been elaborated by previous injections of 
this hormone. The localization was brought about by trauma induced 
by a tight girdle. 

A study of the various factors involved in the production of the 
necrotic lesions presented by these patients discloses mechanisms en- 
tirely different from that obtained in the Arthus phenomenon. 
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Whereas the Arthus phenomenon postulates a specificity brought 


about by repeated injections of the same antigen into a normal animal, 
no such specificity is required by the Shwartzman phenomenon. More- 
over, none of the three patients studied were normal subjects. Each 
individual had a focus of infection. The necrotie skin lesions in all 
three cases were induced by heterologous proteins, except in the first 
instance where both heterologous as well as homologous proteins and 
toxins played a role. 

In conclusion, it may be said that bacterial infections, by virtue of 
the products which they elaborate, modify tissue responses not only 
by sensitizing with their protein fractions, but also by inducing a 
state of vulnerability through their circulating toxins. Such a se- 
quence of events prepares the tissue of the individual for subsequent 
attack by homologous or heterologous bacteria or unrelated antigen- 
antibody complexes bringing about through their interaction local or 
general tissue damage. 


SUMMARY 


1. Three patients. one with bronchial asthma, a second with hay 
fever, and a third with an epidermophytosis and sinus infection de- 
velope’’ hemorrhagic-necrotic lesions of the skin. 

2. In every case the preparatory factors which modified the tissue 
responses originated from bacterial foci in infected sinuses, and in one 
instance presumably from an additional epidermophyton infection of 
the feet. 


3. The provocative factors consisted of homologous and heterologous 
proteins composed of bacterial vaccines and toxin filtrates as well as 
unrelated antigen-antibody complexes. 

Since the steps in the evolution of these lesions conform to the 
criteria postulated by Shwartzman for the production of the phenome- 
non described by him, it is suggested that the hemorrhagic-necrotic 
lesions in these patients be regarded as clinical examples of the 
Shwartzman phenomenon. 
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ORAL RAGWEED POLLEN THERAPY 


MIcHAEL ZELLER, M.D. 
CuHIcaco, ILL. 


RAL pollen therapy has aroused considerable interest recently, 


although the method is not at all new. It is said that oral therapy 
provides a method of self-administration, is simple, causes no serious 


reactions, thus enlarging greatly the scope of pollen therapy to those 
unable to avail themselves of the services of a physician for its admin- 
istration. Could its efficacy be assured, certain advantages over hypo- 
dermic therapy would make it the procedure of choice. 

In 1922 Touart! reported on the use of pollen tablets of 0.1 mg. each, 
given orally to 6 patients with hay fever. Treatment was started ten 
weeks before the onset of the season and continued to the time of 
pollination. One patient with late hay fever obtained no benefit by 
the oral method. Three early types of hay fever, presumably grass 
cases, were relieved of symptoms that had already begun. He con- 
cluded that insufficient doses were used. 

Thommen? in 1922 reported 90 to 95 per cent relief of ragweed hay 
fever and complete relief of asthma in one patient who later had a 
recurrence of symptoms without treatment. Resumption of oral ther- 
apy in this patient for the following three years resulted in satisfac- 
tory relief. Subsequent trial of the method did not seem to justify its 
continued use. Proof of absorption of the active substance of the 
pollen extract was given. 

3lack? in 1927 also demonstrated ragweed antigen in blood serum 
and urine following ingestion of pollen. In 1928* he reported oral 
therapy in 71 cases by starting with 10 drops of the 1:20 extract three 
times daily before meals, and increasing 10 drops each day until 60 
was reached. At least 75 per cent relief was reported in 52 per cent 
of the oral group as contrasted to 78 per cent of the hypodermic group. 
Oral therapy was discontinued in 13 cases because of gastrointestinal 
symptoms and in 6 others because of resulting asthma. 

Using a 3 per cent phosphate glycerin solution, Gatterdam® in 1933 
and 1934 started with 3 drops and gradually increased the dose to 
from 15 to 20 drops. He reported 75 to 80 per cent relief in 81 cases 
variously due to cottonwood, ash, Bermuda grass, rabbit bush, and 
false ragweed. 

McGrew® in 1937 used a 1 per cent extract of pollen and adminis- 
tered 1 to 10 drops three times daily. He reported a group of 33 
patients, 10 of whom obtained complete relief, 19 obtained 70 to 90 
per cent relief, and 4 less than 50 per cent relief. 
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Stier and Hollister? in the same year in an analysis of 383 cases over 
a three-year period stated that 79 per cent obtained more than 50 per 
cent relief, and 21 per cent less than 50 per cent relief. 

In 1937 Bernstein and Kirsner*® were unable to demonstrate by means 
of passive transfer the absorption of ragweed taken orally. Bernstein 
and Feinberg® in 1938 gave as high as 5 em. of pollen orally. Except 
in one case they were unable to produce reactions in passively sen- 
sitized areas. They reported 20 ragweed patients treated coseasonally 
by the oral method. Eighteen derived no benefit from treatment and 
2 showed moderate improvement. 

Bohner!® in 1938 reported 21 ragweed patients treated orally. He 
obtained satisfactory results in 13 cases as compared to satisfactory 
results in 16 cases of a group of 20 treated hypodermically. He noted 
2 cases with gastrointestinal symptoms in his oral group. 

In a study of 135 cases of ragweed pollinosis Rockwell! treated 
orally during the years 1935 to 1937, inclusive, he reported 81 satis- 
factory, 15 fair, and 39 poor results. 

There seems to be some question as to whether or not pollen can 
be absorbed from the gastrointestinal tract in demonstrable amounts. 
According to Black and Thommen, positive proof of absorption was 
given, but according to Bernstein and Feinberg,® also Bernstein and 
Kirsner,® absorption of pollen through the gastrointestinal tract could 
not be demonstrated. To throw some light on this phase of the sub- 
ject attempts to demonstrate enteral absorption of ragweed pollen 
were made. 


EXPERIMENTAL 


Six weeks after the ragweed pollinating season was over, 8 nonal- 
lergic patients were passively sensitized at various sites of their fore- 
arms by intradermal injections of 0.05 ¢.c. of serum taken from a 
‘agweed-sensitive patient. Four of the patients were given 8 grains 
of short and giant ragweed in equal proportions in capsules and the 
remainder were given 4 grain capsules. The passively sensitized areas 


revealed no evidence of erythema or wheal formation at any time after 


the ragweed ingestion. In 3 of these patients 0.1 ¢.c. of the 1:33 rag- 
weed concentrate injected hypodermically produced within fifteen to 
twenty minutes definite wheal and erythema of equal degree and size 
at passively sensitized areas. These reached their maximum height of 
reaction in fifty to sixty minutes. 

Attempts to demonstrate circulating antigen were made as follows: 
Serum was taken before and after ragweed ingestion from 8 nonaller- 
gic and 8 ragweed-sensitive patients, and also from 4 ragweed-sensitive 
patients before and after the hypodermic injection of 1:33 ragweed 
concentrate in amounts varying from 0.08 ¢.c. to 0.15 ¢.¢. The sera 
were then injected intradermally into ragweed-sensitive patients and 





ZELLER: ORAL RAGWEED POLLEN THERAPY 581 


passively sensitized areas of 2 nonallergie patients. Comparison of 
the reactions to serum before and after ragweed administration, whether 
oral or hypodermic, revealed no significant variations. 

Comment.—Demonstration of enteral absorption of ragweed antigen 
was unsuccessful by means of passive transfer and also by direct skin 
testing with serum from subjects who had ingested the antigen in 
maximum tolerated doses. However, administration of ragweed hypo- 
dermically resulted in circulating antigen as demonstrated by reactions 
in passively sensitized areas. The circulating antigen could not be 
demonstrated by direct skin testing with serum taken after ragweed 
administration by injections into other ragweed-sensitive and passively 
sensitized patients. Although circulating antigen was not demonstrated 
by passive transfer following oral ingestion of pollen, there were cer- 
tain clinical symptoms which occurred with sufficient frequency to 
indicate absorption in some of the cases. The development of sneez- 
ing, itching, and congestion of the nose, and even, in one case, asthma 
could be accounted for only on the basis of enteral absorption. Nasal 
symptoms from other sources were ruled out before accepting them 
as being due to the ingested pollen. 


CLINICAL STUDY 


The clinical study includes 42 cases of ragweed hay fever treated by 
oral pollen administration during the 1938 season. The pollen was 
defatted, especially prepared by sterilization, grinding, and desicca- 


tion, and finally trituration to the indicated units with food starch. 


Giant and short ragweed were used in equal proportions in capsules 


given usually after the evening meal. Treatment was preseasonal, 
commencing with 500 Noon units and increasing rapidly to the twelfth 
dose, which consisted of 90,000 units. Following this a daily mainte- 
nance dose of 60,000 units was administered throughout the season, 
although this was in many instances reduced or increased in amount 
and frequency as indicated by clinical response and reactions. Extra 
pollen factors were given due regard, but no other treatment was used 
except as indicated. The degree of symptoms was evaluated on the 
basis of the patient’s statements, the degree of hay fever in untreated 
cases, the pollen counts, and the type of days. Patients reporting 
above 80 per cent relief were classed as good results, between 50 per 
cent and 80 per cent as fair, and less than 50 per cent as poor results. 
In the oral group alone there were 13 patients who had had no previous 
treatment. Of these 3 obtained good results, 2 fair, and 8 poor results. 
The remaining 9 patients had received hypodermic therapy for the 
three prior years with good results. 

Under oral therapy alone these patients obtained 2 good, 2 fair, and 
5 poor results in spite of any tolerance which they might have gained 
from previous hypodermic treatment. The entire group revealed, 
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TABLE I 


SUMMARY OF ORAL RAGWEED POLLEN THERAPY IN 42 CASES 








Preseasonal With Coseasonal Oral Therapy Alone 
22 cases 

5 good results—20 per cent 

3 had no previous treatment 

1 had hypodermic treatment for four years, good results 

1 had hypodermic treatment for three years, good results 
4 fair results—17 per cent 

2 had no previous treatment 

2 had hypodermic treatment for three years, good results 
15 poor results—59 per cent 

8 had no previous treatment 

2 had hypodermic treatment for one year, good results 

3 had hypodermic treatment for three years, good results 

Preseasonal With Coseasonal Oral and Hypodermic Therapy 
20 cases 

11 good results—55 per cent 

5 had no previous treatment 

2 had hypodermic treatment for two years, good results 

2 had hypodermic treatment for three years, good results 

1 had hypodermic treatment for three years, fair results 

1 had hypodermic treatment for one year, fair results 
4 fair results—20 per cent 
had hypodermic treatment for two years, good results 
had hypodermic treatment for three years, fair results 
had no previous treatment 
had hypodermic treatment for three years, good results 


] 
] 
] 
] 


5 poor results—25 per cent 
1 had no previous treatment 
1 had hypodermic treatment for two vears, good results 
1 had hypodermic treatment for three years, good results 
1 had hypodermic treatment for one year, fair results 
1 had hypodermic treatment for one year, poor results 





TABLE II 


REACTIONS OBSERVED IN ORAL RAGWEED POLLEN THERAPY OF 42 CASES 





TYPE OF SYMPTOMS NUMBER PER CENT 








Gastrointestinal 18 42 
Nervous 13 30 
Hay fever 20 47 
Asthma 1 2 
Hives 0 0 
No symptoms 9 21 





therefore, 5 good, 4 fair, and 13 poor results. Twenty cases were given 
combined treatment. Of this group 11 obtained good results, 4 fair, 
and 5 poor results; five had received no previous treatment. 

One of the alleged advantages of oral therapy is the absence of reac- 
tions, or if present, they are ild in character. Reactions consisted 
of gastrointestinal, nervous, hay fever and asthma symptoms. Gastro- 
intestinal symptoms commenced usually in one-half to two hours after 
ingestion of the capsules, persisting for a period varying from one to 
thirty-six hours. Abdominal cramps, nausea, vomiting, and diarrhea, 
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singly or collectively, occurred in 18 cases at various intervals. In 9 
of these, symptoms persisted in spite of decreasing dosage. In 6 cases 
diarrhea was so pronounced as to necessitate cessation of oral therapy 
and continuance by means of hypodermic therapy. Administration of 
the ragweed capsules before meals, or between meals with or without 
hydrochlorie acid or sodium bicarbonate did not seem to influence the 
incidence of gastrointestinal reactions. Some of the gastrointestinal 
reactions were so severe as to leave the patient with a feeling of ex- 
haustion and malaise of sufficient degree to cause several days’ dis- 
ability. Bismuth and calcium were ineffective in affording relief from 
reactions. The effects of adrenalin and ephedrine are interesting. It 
seems very definite that ephedrine, °4 grains, given with the ragweed 
capsule will prevent practically all forms of reactions, but whether 
or not there is any absorption of pollen when taken with the ephedrine 
has not been determined. When symptoms have once developed, they 
can be relieved by the oral administration of ephedrine in about thirty 
minutes or with 3 or 4 minims of adrenalin given hypodermiecally in 
about ten minutes. In both instances, that is, following the ephedrine 
and adrenalin, there is a tendency for symptoms to recur in thirty to 
sixty minutes, and often a second dose of the drug is required to con- 
trol symptoms of a reaction. 

Reactions of nervous character were present in 13 instances. Dizzi- 
ness developed usually in one-half to two hours, being so extreme in 
one instance as to render further oral treatment inadvisable. There 
did not seem to be any other apparent cause for the dizziness which 
ceased with reduction in dose in one case and discontinuance of the 
pollen in the other. Headache and drowsiness occurred in 2 patients, 
but was not severe enough to interfere with treatment after reduction 
of the dose. 

The more serious types of reactions of hay fever, asthma, and hives 
do not seem to occur in oral therapy. These symptoms occurred in 
20 instances, usually being mild and transient in character. Sneezing 
was most common, starting in one-half to twelve hours after ingestion 
of the pollen. In 6 instances there was severe itching of the mouth, 
eyes, and nose, together with nasal congestion. Mild asthma in the 
form of a reaction was observed in only one case. There was no 
urticaria. 

CONCLUSIONS 

1. Demonstration of enteral ragweed pollen absorption was unsuc- 
cessful by means of passive transfer and direct skin testing studies. 

2. This group of cases does not seem to substantiate the apparent 
advantages of oral therapy. 

3. The results of treatment are distinctly better by the hypodermic 
method. 
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4. Combination of hypodermic with oral therapy does not effect 
improved results over hypodermic therapy but it does over oral treat- 


ment alone. 

5. Reactions in oral therapy occur with greater frequency than in 
the hypodermic group. 

6. The gastrointestinal reactions particularly occasioned severe dis- 
comfort and disability due to diarrhea, malaise, and exhaustion. 

7. There is some evidence that oral therapy combined with hypo- 
dermie therapy may not be as good as the hypodermic therapy alone. 


Material used in this work was supplied by Eli L‘lly and Company, Indianapolis, Ind, 
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4753 BROADWAY 
DISCUSSION 


Dr. SAMUEL M. FErneerG, Chicago.—In the early part of 1937, sub- 
sequent to the publication of two or three papers on the subject, we 
thought that we should reinvestigate this particular phase of therapy ; 
however, we were puzzled as to what dosages to use in oral treatment, 
and we thought that we should investigate that end of it first. 

Accordingly, we selected 17 normal subjects, nonallergic, in the 
hospital, and passively transferred sensitivity with a serum containing 
very strong ragweed reagins. We demonstrated the presence of a strong 
reagin by appropriate tests at one time and then watched to see what 
would happen with oral feeding of pollen. 

We thought that if we gave one or two drops of the concentrated 
extract by mouth, we would get a response in the sensitized skin area, 
just as we knew that only a small amount of pollen subcutaneously, 
let us say 1,000 units, would produce a reaction in a localized, sensi- 
tized site; however, we did not obtain any reactions, even after we 
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raised our doses to 5 gm. of pollen orally. In other words, 5,000,000 
pollen units orally, as compared to 1,000 subcutaneously, did not 
produce any reactions except in one instance, and that patient was a 
patient with a bleeding carcinoma of the stomach. 

That rather surprised us, first of all, because we could not display, 
in a majority of instances, any evidences of absorption. We felt also 
that, if we were going to do anything with the hay fever patients 
therapeutically, we would have to use large doses. 

We began with doses of about 1 or 2 minims of the 1:33 dilution, 
which is approximately 2,000 pollen units, and worked up as high as 
30 minims, which is 60,000 pollen units, 3 times a day. This, by the 
way, is the present recommended dose by pharmaceutical houses. 

We felt that we could not go higher, because long before we got to 
the maximum dose, one-third of these 20 patients had severe gastro- 
intestinal reactions, including diarrhea and abdominal cramps. In 
one instance, there was apparently edema of the esophagus, because 
the patient misunderstood directions and took the drops undiluted ; 
she complained that after she took the drops, she could not swallow food. 

So far as the results in these patients are concerned, and they were 
all treated coseasonally, we are definitely certain that in 18 the results 
were absolutely negative. We felt that we would be perhaps liberal 
in assuming that the other 2 got some results. In that respect, our 
results are even not as good as those of Dr. Zeller. 

Now, of course, these were coseasonally treated patients. What we 
could do with preseasonally treated patients we do not know, except 
for the fact that the coseasonal method was lauded most. What we 
could accomplish with capsules instead of liquid, we cannot say. This 
work was done in 1937 and was published in the Archives of Internal 
Medicine last year. 

I might say that with our method we were unable to demonstrate 
any appreciable absorption of this pollen. It is true, as Dr. Black 
and perhaps others have shown by direct testing of the serum of these 
patients, that pollen can be demonstrated to be circulating in the 
blood. We think that such methods are rather subject to error be- 
cause of the fact that the serum, any serum, as a rule gives an im- 
mediate flare and immediate reaction which is a subject of misinter- 
pretation. 

I believe this topie is a very important one, and I think that a great 
deal more work should be done. I know, as a matter of fact, a great 
deal of work has been done, the greater part of it of a negative charac- 
ter. The trouble is that most of the men who have done it have cast 
the method aside. They are afraid to say anything about it because 
of its negative character, and they are afraid to make a negative report. 

I should like to hear very active discussion on the subject. 


McKIniey Lonpon, Cleveland.—Last year, in many respects we 
duplicated the work by Dr. Feinberg and Dr. Zeller. We were unaware 
of the work that was being done. We treated 19 previously untreated 
cases by combined therapy, i.e., we gave them oral as well as subeutane- 
ous therapy. Twenty-two patients who had been previously treated for 
one or more years by subcutaneous therapy alone were treated by the 
combined method. As far as results were concerned, the previously un- 
treated patients showed results that were no better than reported by 
Vander Veer, Cooke, and Rackeman in their cases which were treated 
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subcutaneously. Those previously treated by subcutaneous therapy 
alone did not report a greater degree of relief after combined therapy. 

It is difficult to conceive how relief can be obtained by oral therapy 
unless the pollen or its extract enters the blood stream and unless 
results can be obtained by some method other than the one which we 
consider operative. 

We tried to find out whether active principle got into the blood 
stream. We duplicated the work of Black and Feinberg using serum 
from a normal individual who, 24 hours previously, had ingested 5 gm. 
of ragweed pollen. The serum was used as test material on 23 known 
ragweed-sensitive individuals. No unequivocal positive tests were ob- 
tained. Many showed a flare or even a wheal, but these reactions were 
duplicated with normal serum used as a control. 

We also found the level at which a passively transferred site would 
react. By gradually increasing the dose subcutaneously, we found 
that this particular serum, which we transferred, would react at a 
level of 2,000 Noon units of ragweed extract. All individuals so 
tested would react at 4,000 units. The same individuals who obtained 
a reaction at the passively transferred site by the injection of 2,000 
Noon units did not show a passive transfer reaction after the inges- 
tion of 5 gm. of ragweed pollen. 


Dr. WARREN T. VAUGHAN, Richmond.—I assume, as Dr. Feinberg has 
said, that most of us have tried the method. We first tried it about 10 
years ago and discarded it. With the commercial popularization we 
tried it again, gave it a serious trial in 1937, chiefly by coseasonal 
therapy and with small dosage. Between 10 and 20 per cent experienced 
benefit and continued with coseasonal oral treatment. 

We had to change all the rest back to hypodermic medication. There 
are some cases that do get benefit from oral administration. Every once 
in a while a patient will say, ‘‘Let’s have that stuff in a bottle, because 
that worked very nicely, and I do not have to take injections.’’ It is 
worth trying in those who do not respond satisfactorily to hypodermic 
administration. 

In 1937, the results could scarcely be evaluated because we had the 
lightest pollen year we had had in 10 years. Whenever one tries to 
evaluate results, one must know what the pollen concentration is in 
the air at the time; otherwise, the evaluation as compared with other 
years is quite worthless. 

People do have gastrointestinal symptoms, but I have never seen 
any serious reactions from oral pollen therapy. It is true that most 
of our doses have been small. The popular newspaper diatribe that 
appeared recently against the dangers of oral therapy was rather to 
be criticized, [I think, because I do not believe anyone would claim 
that oral therapy is as potentially dangerous as hypodermic adminis- 
tration. 

We have had one man who took just 3 doses orally and was relieved 
for the rest of the season, but he was one of those rare people whom 
all of us see occasionally who rarely requires many doses. During his 
years of hypodermic administration, he usually was relieved for the 
whole season by just one injection. 


Dr. RALPH V. Evuis, Minneapolis.—Last year we decided to enter the 
competition, and 15 cases—10 new eases and 5 who had had 3 seasons of 
comparatively complete relief by injection method—were placed upon 





ZELLER: ORAL RAGWEED POLLEN THERAPY 587 


oral pollen therapy. Those who had been on perennial treatment by 
injection we transferred immediately to large doses by mouth. To those 
receiving as much as 10,000 units by hypodermic injection, 50,000 units 
were administered by mouth without any untoward results whatsoever. 
We started our new patients with doses of 100 units and ran those up 
to 100,000, using exactly the same extracts as we used for hypodermic 
therapy. 

In the 15 cases we had 14 complete failures, and one, a doctor’s wife, 
thought she was a little better. The 5 cases who had had complete relief 
by the injection method were complete failures with the same extracts 
administered orally. 

For the answer to the question of whether or not pollen was absorbed, 
we depended more or less on the work which had been done and re- 
ported in the literature. We were not acquainted with Feinberg’s work. 

Dr. Caulfeild, Dr. Coca, and others claimed to have obtained active 
extracts free of all measurable nitrogen. This meant, as carried out in 
their laboratories, that it was not destroyed by digestion. 

I think Dr. Unger has had some different results, and there has been 
controversy in the literature as to whether or not nitrogen is destroyed 
in the intestinal tract. We put that to a test recently to make further 
experiments of our own. Ragweed pollen was digested, first in arti- 
ficial gastrie juice for 2 hours, then in tryptie extracts for 2 hours, 
and then with erepsin for 2 hours, all carried out at 37.5° C. At the 
end of this digestion, two-thirds of the nitrogen was gone; when we 
compared it on the basis of dilution, those in which the nitrogen was 
destroyed were much weaker as evaluated on the skin of sensitive 
patients. When we adjusted the reaction to a nitrogen content, they 
were exactly equal. 


Dr. Harry 8S. Bernton, Washington, D. C.—Fifteen years ago we 
attempted to evaluate desensitization, and we had beautifully made 
cherry-coated tablets of two batches, one made from the whole rag- 
weed pollen, which was rounded up, including the blooms. Batch 
No. 2 was made of the blooms alone, which was rounded up. I fed 
these tablets—I still have quite a few left for adequate disposal to 
30 patients—all through the fall and winter months. In only one 
instance was there any complaint of constitutional symptoms. The 
patient could not account for having hay fever in midwinter. 

We kept these patients under observation during the following hay 
fever season to observe possible good results, and they were all negative. 

These results were, of course, discouraging, and I was not tempted 
to brag about them and so did not report this series of cases. 

Dr. Feinberg’s observation is rather interesting in regard to the 
possible absorption of pollen protein into the blood stream. He shows 
fairly conclusively that it is not done. I want to remind you, there- 
fore, that the liver is a detoxifying agent and possibly it is there the 
pollen is disposed of; and then I think of the work of Manwaring and 
his school, in which the liver is the seat of all sorts of upheavals in 
allergy and in anaphylaxis. 

I would, therefore, urge advocates of oral therapy to think more of 
the possible focal atrophies of the liver in their subjects than any 
possible benefit they may derive so far as hay fevers are concerned. 


Dr. C. B. BoHNER, Indianapolis.—In the last two years I have treated 
46 patients by the methods outlined by Dr. Zeller. Of these, 23 were 
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juveniles, and good results were obtained in 14. Less relief was ob- 
tained by the 23 adults. I want to bring out the point that, in treating 
children, the results are better, regardless of the method used. 

We had the same type of reaction as Dr. Zeller, that is, there was 
no hay fever, asthma, nor urticaria. One mother inadvertently took a 
capsule meant for her daughter and did have asthma. Gastrointestinal 
symptoms were common and several patients stopped treatment because 
of their severity. 

A few years ago this society was very much concerned about ioniza- 
tion treatment and what it was going to do for the hay fever patient. 
That has all gone by the board. I feel that time alone will tell whether 
the oral method of treating hay fever pollinosis has any value. 


Dr. J. Harvey Buack, Dallas.—In 1928, I published a report in 
which I was quite enthusiastic about the use of oral pollen. In 1929, I 
published another article in which my enthusiasm had waned consider- 
ably. Unfortunately, I think most of the commercial houses have in- 
sistently and consistently referred to the 1928 article and said nothing 
about the 1929 article in which my enthusiasm had markedly decreased. 

Recently, I published a report on 40 patients in whom the treatment 
was done last fall and reported good results in about 40 per cent of 
those I should like to say that certainly, in my own opinion, the 
method is not as satisfactory, so far as percentage of favorable results 
is concerned, as hypodermic treatment. We have to admit there are 
some patients who get just as satisfactory results with oral as with 
hypodermic therapy. Some of them get beautiful protection, but the 
number is distinctly limited. 

A few years ago while working on proteose in the urine according 
to the method of Oriel, we gave Dr. Shelmire a considerable quantity 
of concentrated ragweed pollen extract each day for one week. He is 
not sensitive to ragweed pollen and gave no skin reaction to pollen 
tests. After ingestion of this pollen for 5 days, we found the proteose 
extracted from his urine could be used as a ragweed extract, and with 
it we got perfectly typical reactions on 40 ragweed-sensitive patients. 
We contended at that time that we were not dealing with some new 
substance, but simply with ragweed antigen which was excreted un- 
changed in the urine, and we felt that this was perfectly good evi- 
dence of such excretion. 

I have the feeling that administration of a single dose of pollen 
extract, even though it is large, will show little or nothing because 
most of it is excreted by the bowel; however, continued administration 
over a period of time does give demonstrable amounts in blood and 
urine. In so far as the matter of absorption of antigen is concerned, 
it seems rather inconsistent to say that antigen is not absorbed and 
then to say that the patient developed asthma and hay fever as the 
result of the absorption. 


Dr. STantey W. Insuey, Detroit—In the first place, I have not pub- 
lished results on our series of cases intentionally, feeling that such a 
series should run over a period of 2 or 3 years to take in the variation 
of pollen counts and other factors. 

Oral treatment, so far as I can determine, is not simple, and I cannot 
say that it is without danger. I wish to say that in furtherance of what 
Dr. Black has said. 
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I cannot understand some of the arguments favoring little or no ab- 
sorption of these materials, when it is also argued that we can get con- 
stitutional reactions and toxie effects. I cannot see the consistency. 

One thing which may influence some of the results which have been 
reported is that some men are using solutions of ragweed and others 
are using the ragweed pollen in a crude form, either in a tablet or 
capsule preparation, and | think that makes a large difference in the 
number of reactions which are going to be obtained. In the crude 
form, naturally, the absorption is going to be slower, and in addition, 
we are not going to have, at least in capsule form, any direct pollen 
contact with the esophagus or the mouth. 

It is quite probable in some of the negative passive transfer tests 
reported that the rate of absorption from the intestinal canal has 
been too slow to induce the local speed of reaction necessary to obtain 
a positive test. 

We still take care of a lot of patients with the hypodermic method. 
I do not feel that this oral therapy is the final answer in the treatment 
of hay fever. I do believe, however, that there should be further 
work along this line because of the fact that there have been some 
cases which have obtained beautiful results and a considerable frac- 
tion which have obtained nice results. The method should not be 
condemned offhand and willy-nilly. 

My experience is based on more than 100 cases in 1937, and 174 
cases in 1938, in which no other form of treatment was used. I plead 
for tolerance. 


Dr. ZELLER.—Regarding absorption, it would seem that the develop- 


ment of hay fever, and in one case, apparently, asthma, following the 
ingestion of ragweed pollen, could be accounted for only on the basis 
of absovption taking place. Experimental methods have yielded no 
evidence of absorption. 

We sensitized nonallergic patients with very sensitive ragweed 
serum to get an idea how much absorption takes place. The passively 
sensitized patients were then given 8 gr. of ragweed mixture orally 
without producing any signs of reactions in the passively sensitized 
areas. The sensitized areas were then injected intradermally with 
ragweed extract which gave reactions to as high as the 1:5,000,000 
dilution, indicating that whatever absorption took place through the 
gastrointestinal tract must have been in infinitesimal amounts and 
less than the equivalent of the aforesaid dilution. It is well known 
that there are patients who will not respond to hypodermie therapy, 
and it is in this type of patient that oral pollen therapy might be tried. 

There does not seem to be any advantage in the combination of the 
hypodermic with the oral therapy. As a matter of fact, there seemed 
to be some indications that the combined method was not as good as 
the hypodermic method alone. In many instances, the patient who 
had both forms of therapy expressed a preference for the hypodermic 
method. 





EPINEPHRINE IN OIL: ITS EFFECT IN THE SYMPTOMATIC 
TREATMENT OF HAY FEVER* 


Epmunp L. KEEeney, M.D. 
BaLTiMorRE, Mb. 


T HAS been well established that epinephrine in oil,‘* a suspension of 

powdered epinephrine in peanut oil, is a slowly absorbed preparation 
of epinephrine which exhibits the physiologic activity of epinephrine 
over a prolonged period of time. The studies on epinephrine in oil, 
thus far, have concerned chiefly its effectiveness in the symptomatic 
treatment of chronic and acute bronchial asthma concomitant with less 
extensive observations on its effectiveness in urticaria and serum disease. 
The results from such studies have been so encouraging that it seemed 
worth while to determine the effectiveness of epinephrine in oil in the 
symptomatic treatment of patients with seasonal and perennial hay 
fever. Both the natural and synthetic preparations of epinephrine in oil 
were used; they were equally effective. 


There are so many incontrollable factors which influence the symptoms 
of hay fever patients from day to day that it is difficult to evaluate scien- 
tifically the effectiveness of any symptomatic therapy. Under such cir- 


cumstances satisfactory conclusions cannot he made until observations 
have been conducted on a large group of patients. Although the number 
of hay fever patients on whom the effectiveness of epinephrine in oil 
has been observed is not large enough to permit the formulation of 
decisive statements, the results thus far have been encouraging enough 
to warrant reporting them. 

During the past three hay fever seasons and during the past winter 
the effectiveness of epinephrine in oil, as symptomatic therapy, has been 
studied on 35 patients with seasonal or perennial hay fever or both. 
Thirty-one of the patients had been and were receiving specific desensi- 
tization therapy. Four of the patients had never received specific 
therapy. All of them had persistent and typical symptoms of hay fever. 

At the time of administration of epinephrine in oil the patients were 
instructed to observe critically their symptoms for the same and the fol- 
lowing days. When they reported subsequently for treatment, which 
was usually within two to seven days, they were asked to state whether 
there had been any relief from symptoms following the injection, and 
if so, to evaluate the degree of relief in terms of percentage. To simplify 
the classification of the results it was suggested that they state the degree 
of relief as ‘‘none,’’ 25 per cent, 50 per cent, 75 per cent, or 100 per cent. 
“hey were requested, also, to evaluate approximately the number of 


*From the Protein Clinic, Department of Medicine, the Johns Hopkins Medical 
School and Hospital. 
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hours of symptomatic relief. There are obvious faults with such a 
method of collecting data and for this reason, and others previously 
stated, the results should be accepted in a conservative manner. 


Each patient received at various intervals one or more subcutaneous 


injections of epinephrine in oil. A total of 64 injections were adminis- 


tered to the 35 patients. Small doses, ranging from 0.2 ¢.¢. to 0.5 ¢.c., 
were employed because side reactions referable to the epinephrine, par- 
ticularly nervousness, were frequent among these patients, who for 
the most part had never before received ‘an injection of epinephrine 
in any form. It was observed that 0.3 ¢.c. of epinephrine in oil could 
be administered to the majority of the patients without side reactions 
referable to the epinephrine. Only two patients noticed soreness at the 
site of injection. 

Thirty of the 35 patients received definite prolonged symptomatic 
relief from each injection. Three evaluated the degree of relief as 25 
per cent, 10 as 50 per cent, 12 as 75 per cent, and 5 as 100 per cent. 
Five of the patients failed to derive any benefit whatsoever (Table I). 
The range of effectiveness of each injection varied from twelve to thirty- 
six hours. However, from previously reported studies on the hyper- 
glycemic and cardiovascular response following administrations of 
epinephrine in oil,? it was apparent that the duration of relief from 
symptoms as reported by the hay fever patients did not represent the 
period of absorption of the epinephrine in oil. Nevertheless, the symp- 
tomatic improvement must have been due in part to its prolonged vaso- 
constrictor effect. 

Injections of epinephrine in oil should not replace specific desensitiza- 
tion therapy. However, the results herein reported indicate that epi- 
nephrine in oil is a valuable symptomatic therapeutic agent that may 
be employed in patients with hay fever until specific therapy can be 
instituted; in patients with hay fever whose symptoms persist despite 
the fact that they are receiving specific therapy; and as a prophylactic 
measure in patients with hay fever who are on the verge of developing 
asthmatic symptoms. 

SUMMARY 


1. The symptomatic effect of epinephrine in oil was studied on 35 
patients with seasonal or perennial hay fever or both. All were having 
typical symptoms of hay fever at the time of treatment. Thirty-one 
were and had been receiving specific desensitization therapy. Four 
patients had never received specific therapy. 

2. The dose of epinephrine in oil varied from 0.2 ¢.c. to 0.5 ¢.¢., but 
0.3 ¢.c. was the customary dose. The injections were made subecutane- 
ously in the upper arm. Only two patients complained of slight soreness 
at the site of injection. Small doses were employed because side reac- 
tions to the epinephrine, in such doses as are used with impunity in 
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asthmatic patients, were frequent in the patients with hay fever, who 
for the most part had never received before an injection of epinephrine 
in any form. 

3. Thirty patients received prolonged relief from symptoms following 
each injection. Three patients evaluated the degree of relief as 25 per 
vent, 10 as 50 per cent, 12 as 75 per cent, and 5 as 100 per cent. Five 
patients received no relief from symptoms. ‘I'he duration of relief froin 
symptoms following each treatment ranged from twelve to thirty-six 
hours. 

4. Nine patients complained of nervousness for one to three hours 
after treatment. Subsequently when the dose was reduced no side reac- 
tions to the epinephrine were experienced. 

5. Because of the many incontrollable factors which influence the 
symptoms of patients with hay fever from day to day, it is difficult to 
evaluate the true effectiveness of any symptomatic therapy. Therefore, 
the results obtained with epinephrine in oil must be accepted conserva- 
tively. 

REFERENCES 
1. Keeney, E. L.: A Slowly Absorbed Epinephrine Preparation: Preliminary Re- 
port, Bull. Johns Hopkins Hosp. 62: 227, 1938. 
2. Keeney, E. L., Pierce, J. A., and Gay, L. N.: Epinephrine in Oil. A New, 
Slowly Absorbed Epinephrine Preparation, Arch. Int. Med. 63: 119, 1939. 
3. Murphy, J. A., and Jones, C. A.: Slow Epinephrine in the Treatment of Chronic 
Asthma, J. ALLERGY 10: 215, 1939. 


4, Keeney, E. L.: Epinephrine in Oil. Its Effectiveness in the Symptomatic Treat- 
ment of Bronchial Asthma, Am. J. M. Se. In press. 








THE PROPHYLAXIS AND TREATMENT OF POISON IVY 
DERMATITIS WITH AN EXTRACT OF 
RHUS TOXICODENDRON 


Louts ZIssERMAN, A.B., M.D., ANp Louis Bircu, A.B., M.D. 
PHILADELPHIA, Pa. 


HE poison ivy plant is widely distributed in nature but varies in 

the richness of its growth. ‘Vhe leaves, twigs, and wood contain a 
resinous substance which is nonvolatile, soluble in fat solvents, and easily 
oxidized by ordinary exposure to air.!| The dermatitis caused by this 
resin depends on direct contact with the skin of a susceptible individual 
for a reasonable length of time, depending on the concentration of the 
irritant. Following contact, there is a varying period of latency be- 
fore the characteristic lesions are seen. Lack of susceptibility cannot 
always be judged by history alone and previous contact with the resin 
is necessary for susceptibility.” ° 

Degree of susceptibility is said to be greatest between the ages of 
14 and 16 years. The reported per cent of susceptible individuals in 
the general population has varied from 22.9 to 75. 

In 1921 Strickler® described an antigen which he had prepared from 
the Rhus toxicodendron plant for therapeutic injection. In a subsequent 
article’’ he presented data showing that of 356 patients treated for either 
poison ivy or poison oak dermatitis with this antigen, all but 19 patients 
(5.3 per cent) were benefited. His treatment consisted of three to five 
injections, the first two at a twenty-four-hour interval and the remainder 
two to three days apart. Itching disappeared within the first twenty- 
four hours. For desensitization he used similar doses at three- to four- 
day intervals for four injections, followed by the oral administration of 
the tincture of rhus for one month. Good results were obtained in 20 
patients. 

The therapeutic benefits of intramuscular rhus antigen were subse- 
quently confirmed by Williams and MacGregor™ and Bivings,’? but 
denied by Krause and Weidman? and Corson.** 

To avoid the discomfort attending the injection of the rhus extracts, 
which were usually made by alcoholic extraction, it was felt desirable by 
some to suspend the extracted material in an oily base. Clock'* in 1925 
used an extract suspended in almond oil with satisfactory results. In 
1933 Gowen! endorsed the use of rhus extract in almond oil as a thera- 
peutie and prophylactic measure when given intramuscularly. Thera- 
peutie benefits occurred within forty-eight hours of the first injection. 
Some patients required only two injections. Immunity was said to fol- 
low for one vear, but no data were offered to support this opinion. 
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Blank and Coca'® made a study of the prophylactic value of rhus 


antigen in almond oil. They stated that, in their opinion, previous ob- 


servations were not satisfactory because of a lack of suitable controls. 
They divided the members of a CCC camp into three groups. Groups 
A and B were given four weekly injections of the antigen, group B 
receiving twelve times the amount of rhus extract given to group A. 
Group C remained as controls. These injections were of necessity given 
while the men were still exposed to the weed. These groups, properly 
mixed, were sent out to work in ivy-infested areas. Subsequent to the 
onset of prophylactic treatment ivy dermatitis was found in 9 of 45 men 
(20 per cent) in group A, 3 of 40 men (7 per cent) in group B, and 30 
of 45 men (66.7 per cent) in group C. The authors concluded that 
the prophylactic value of the material and its greater value in higher 
dosage was proved. 

Subsequently Bachman™ attempted to verify this report. Using 14 
children, ranging in age from 3 to 11 years, all of whom had a history 
of one or more previous attacks of poison ivy dermatitis, he gave each 
two doses of a rhus extract in almond oil, with a two-week period inter- 
vening. On the sixteenth day following both injections (all patients 
clinically free from dermatitis), 13 of the children were deliberately 
exposed to contact with the plants. All but 2 (85.7 per cent) developed 
the dermatitis. Following this, 7 children got a third injection and of 
these, 4 (57 per cent) developed fresh lesions. No significant prophy- 
lactic or therapeutic results were realized. 

Using a commercial antigen, Sompayrac'® attempted to obtain thera- 
peutic benefits following the induction of poison ivy dermatitis by patch 
test in 23 volunteers, all of whom were patch-test positive. Of the group 
14 patients were used as controls and 9 received two injections, with a 
twenty-four-hour interval between, followed by one or two injections at 
two-day intervals. A majority of the treated group had painful local 
reactions. No relief was obtained from the itching nor was the duration 
of the disease shortened. 

Moliteh and Poliakoff* used an alcoholic extract in the prophylactie 
treatment of 40 boys, chiefly between the ages of 12 and 16 years, who 
were patch-test positive. All but 9 received weekly subcutaneous in- 
jections for 20 doses. Only 2 had less than 10 injections. None of these 
boys developed poison ivy dermatitis. In 14 patch-test positive controls, 
9 developed the dermatitis. 

The following year these authors’? began their therapy in midseason, 
giving prophylactic injections to all children who had had an attack 
of poison ivy dermatitis within the preceding ten weeks. There were 
42 such patients who were given weekly injections. Only one child 
developed dermatitis which occurred several days after the first injee- 
tion. Eight controls all developed dermatitis. 
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Using an alcoholic extract, Sharlit and Newman” gave therapeutic 
injections in cases of active poison ivy dermatitis with complete relief 
of symptoms and amelioration of the lesions after the first injection in 
63 of 74 cases. 

Biederman”! gave weekly injections of an alcoholic extract for 6 doses 
beginning in January. These were subsequently repeated monthly 
through October. Although 13 patients so treated were all subjected to 
definite contact, only 3 developed poison ivy dermatitis. 

Caulfeild?? made an ether extract of Rhus toricodendron and then 
dissolved it in corn oil. This material was given to 4 patients, 12 injec- 
tions in one instance and 21 in another. There was a definite reaction 
to the injections; sometimes they were of a violently explosive nature. 
Patch test done at the onset and at the end of treatment showed a dimi- 


TABLE I 


REACTIONS FOLLOWING THE USE OF 1:1,000 DILUTION ANTIGEN 











O25 ¢G.c. 0.5 Cc. 0.5 c.c. L-ae. I ec. 
1sT INJ. IST INJ. 2ND INJ. 1sT INJ. 2QND INJ. 
No reaction 207 (81.7%) 70 (72.1%) 50 (56.8%) 11 (47.9%) 12 (40.0%) 
Local tender- 
ness ] 





(17.46%) 9 (30.0%) 
(18.0% ) 7 (23.8%) 
(8.7%) 0 ( 0.0%) 


6.7%) 5 ( 5.2%) 14-(159%) 4 


7 ( 
Swelling 8 (32%) 17 (17.5%) 11 (12.5%) 
L ¢ 


Dermatitis 11 ( 44%) 2 (21%) 2(23%) 2 
Heat and 
redness 9 ( 36%) 3 (3.1%) 10 (114%) 3 (13.0%) 2 ( 6.7% 
Constitutional 
reaction 1 ( 04%) ( 0.0%) 1 (11%) ( 0.0%) ( 0.0% 





nution in intensity. In a follow-up of these patients the following year?* 
one had had no further dermatitis, and the other 3 had had slight at- 
tacks. At the same time, there was an additional report of 14 persons 
treated therapeutically and 9 treated prophylactically, all of the latter 
having a positive history for previous infection. Using quantitative 
pateh test control, a rapid improvement was noted in those patients 
treated during their attack. Injections were given daily, or, more usu- 
ally, every other day. All individuals showed a mild or negative patch 
test at the end of treatment. Doses were graded carefully, otherwise 
reactions occurred. The minimum number of injections required was 
8; the maximum, 23. 

To properly evaluate the usefulness of any form of prophylaxis for 
poison ivy, it is essential that all the variable factors be considered. 
Although ideal conditions allowing control of all variables are seldom 
existent, we were fortunate to obtain them. 

Near Philadelphia there is an island owned and maintained by the 
Philadelphia Boy Scout Council as a summer camp for scouts. The 
poison ivy plant flourishes here with great vigor; it often grows as ¢ 
vine to a height of over 12 feet, its leaves attaining a huge size. <A care- 
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ful study of the vegetation has failed to show any appreciable number 
of rhus plants other than the poison ivy. 

This camp accommodates several thousand scouts each summer at 
the rate of about 300 at a time for a stay of one or two weeks. The 
poison ivy dermatitis has been a vexing problem here for many years, 
and a large proportion of the boys have had attacks of it on previous 
occasions. The cooperation of the Philadelphia Boy Scout Council and 
the campers was generously extended for this study. 

The scouting organization consists largely of semiautonomous troops 
that gather in local meeting places. The privilege of receiving prophy- 
lactic injections for poison ivy dermatitis was offered to a limited num- 
ber of troops at random. It was found impractical to give more than 
two weekly injections because of the number of boys involved. In most 
instances an interval of one to two weeks elapsed between the time of 
the last injection and the time the boy left Philadelphia to go to camp. 

A special poison ivy extract was obtained, prepared by extracting 
the plant with ether and then suspending the extracted material in olive 
oil in a 1:1,000 dilution.* A group of 304 boys and adult leaders, 95 
per cent of whom were between the ages of 12 and 17 years, were given 
intramuscular injections of this antigen in the deltoid area. Some boys 
received only one dose. Where two doses were given, they were ad- 
ministered a week apart. 

Reactions to the injections were few and never severe. Those showing 
a constitutional reaction had some mild malaise but no apparent fever. 
There was occasionally some seepage despite all precautions. This 
is probably the explanation for the occurrence of dermatitis at the 
site of injections and demonstrates the potency of the extract. 

Approximately 1,980 boys visited the camp during the summer of 
1938, the period of this study. Of these, 1,080 stayed for one week and 
900 for two weeks. Individual histories and examinations were made 
on 1,731 boys, including all the prophylactic patients. Of the 1,731 
campers studied, 963 gave a history of having previously been to this 
camp and consequently were known to have been definitely exposed to 
the plant, while 768 were visiting it for the first time. 

In the known exposed grouv 593 gave a history of susceptibility, an 
incidence of 61.6 per cent; in the remaining group only 323 gave such a 
history, an incidence of 42.1 per cent. This would seem to indicate the 
fallaciousness of assuming immunity without a definite knowledge of 
exposure. 

Of the 1,731 boys studied, 582 developed rhus dermatitis while at 
camp, an incidence of 33.6 per cent. In the entire group 916 gave a 
definite history of previous susceptibility, but only 436 reacquired the 
disease while at camp during the study period, an incidence of recur- 


*Obtained through the courtesy of Sharp and Dohme, Mulford Biological Labora- 
tories. 
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rence of 47.6 per cent. This may indicate a marked seasonal variation 
in susceptibility in the same individual or a seasonal variation in toxicity 
of the plant. 
TABLE IT 
INCIDENCE OF POISON Ivy IN GROUPS STUDIED 
Total Boys in Camp: One Week, 1,080; Two Weeks, 900 








. Total boys studied 1,73 
=o9 


Total cases of dermatitis due to poison ivy 582 
3. General camp incidence 33.6% 


Total boys studied, known to be susceptible 916 
Total cases of dermatitis due to poison ivy in above 436 
3. General incidence of poison ivy in above group 6% 


. Total boys studied, known to be exposed by virtue of previous visit to 
this camp 963 
. Total boys in above group, known to be susceptible 593 
Incidence of known susceptibility in known exposed group 6% 


Total boys studied, never in this camp before and therefore not all known 

to have been exposed to poison ivy 768 
Total boys in above group known to be susceptible 
Incidence of known susceptibility in group, some with doubtful exposure 1% 


9299 








TABLE IIT 


RESULTS OF PROPHYLACTIC TREATMENT 











1. Number of boys receiving prophylactic injections with 1:1,000 dilution 

antigen 304 
. Number of above developing dermatitis 157 
3. Incidence of dermatitis in above 51.6% 


. Number of boys receiving prophylactic injections with 1:1,000 dilution 
antigen—known to be susceptible 241 
Number of above developing dermatitis 146 
Incidence of dermatitis in above 60.6% 








TABLE IITA 


Ali Persons Injected Prophylactically 








PERSONS DEVELOPED P. I. INCIDENCE 

INJECTED DERMATITIS PER CENT 

0.25 ¢@.e¢. 82 39 47.6 

0.5 @.e. 35 a7 48.6 

il C.e. 30 11 36.7 

0.25 ¢.c., 0.5 119 62 52.1 
nae ot 


DOSAGES 





0.5 38 28 73 





TABLE IIIB 


Known Susceptible Individuals Injected Prophylactically 








PERSONS DEVELOPED P. I. INCIDENCE 
INJECTED DERMATITIS PER CENT 
0.25 e.c. 66 37 56.1 
05 C2. 25 13 52.0 
1 e. 18 1] 61.1 
0.25 e. 101 60 59.4 
O33: cic., 1 31 25 80.6 


DOSAGES 
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It is interesting to note that of the 304 treated boys, 133 had already 
had an attack of poison ivy dermatitis within the previous four months. 
A history of previous susceptibility was given by 241 of the treated boys. 
Of these, 146 developed poison ivy while in camp, an incidence of 60.6 
per cent. Since the general camp incidence for the reaequisition of the 
dermatitis during the study period among known susceptible individuals 
was only 47.6 per cent, the incidence of 60.6 per cent in the comparable 
injected group would tend to show a lessened immunity as a result of 
prophylactic injections rather than the acquisition of any immunity. 
This conclusion is further brought out by a breakdown of the figures 
of incidence among injected boys who are known susceptible individuals. 
It would seem that, in general, the incidence of dermatitis increased 
as the amount of therapy increased, a distinct loss of tolerance. 

In an attempt to investigate the curative powers of our extract intra- 
muscular injections were given with a 1:10,000 dilution. 


TABLE IV 


REACTIONS FOLLOWING INJECTION OF 1:10,000 DinuTION ANTIGEN 





0,95 25 C.c. 0,25 e.e. 0.25¢c. 0.5e.0.. ce. * 0.5 5e eC 0.5 e.e. 
1st Inj. 2nd Inj. 3rd Inj. 1st Inj. 2nd Inj. 3rd Inj. 








No reac- 
tion 55 (83.3% 3 (76.5%) 2 (66.7%) 17 (94.4%) 4 (100.0%) 1 (100.0%) 
Loeal 
tender- 
ness 
Swell- 
ing 
Heat 
and 
redness 4 
Constitu- 
tional 
reaction 0 





TABLE V 


PATIENTS WITH RuUs DERMATITIS TREATED THERAPEUTICALLY 
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Of 473 boys developing poison ivy dermatitis while at camp, 22 
showed an eruption that ended in the papular stage, and 249 showed a 
vesicular eruption. Of these 473 boys 89 were treated with the 1:10,000 
dilution antigen. Patients were given one, two, or three injections at 
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daily intervals. Very few of the patients treated had had the pro- 
phylactie injections. All were seen within the first forty-eight hours of 
onset and no local therapy was given. 

In Table V group B refers to patients who volunteered that they felt 
relieved of itching although the lesions may have continued to spread. 
Patients falling into group B, C, or D were considered as having 
shown an encouraging response. 


TABLE VI 


EXTENT OF LESIONS IN THE PAST AMONG PATIENTS Now IN Group RECEIVING 
PROPITYLACTIC TREATMENT 








ALL SURFACES INVOLVED IN PAST 
AT ANY TIME PER PATIENT 
Face 3 ( 10%) 
Arms (including hands) 60 (19.4% ) 
Chest 2 ( 0.6%) 
Abdomen 2 ( 0.6%) 
Legs (including feet) 24 ( 7.8%) 
Arms and legs 102 
Entire body 43 
Entire body except face 7 
Face, arms, and legs 31 
Other combinations 34 





NO. PATIENTS 











Some interesting incidental data were obtained from the histories 
and are presented in Table VI. Since only about 13 per cent of sus- 
ceptible persons had never had poison ivy dermatitis on either their arms 
or legs, the contact nature of the disease is emphasized and obvious pre- 
eautionary methods suggest themselves. 


DISCUSSION 


Because of the multiple variables present in observations of this sort, 
we feel that no study of prophylaxis can be considered as satisfactory 
unless it satisfies the following criteria: (1) definite and uniform ex- 
posure to the poison ivy plant, (2) definite knowledge of susceptibility, 
and (3) adequate number of simultaneous control cases. That many 
of the studies in the past have given conflicting results is in large 


measure due to a failure to control the many factors involved. 

Definite exposure was assured in our study by the richness of the 
erowth of Rhus toxicodendron on the island. Campers are confined for 
almost their entire stay within this rather small area. Uniformity of 
exposure to the same plants for the same length of time was thus ob- 
tained. 

The presence of susceptibility was based exclusively on past history, 
thus omitting any necessity for patch testing. Because the dermatitis 
is so commonplace, the boys are remarkably accurate in their diagnosis 
of its presence and are not likely to be in error. However, any small 
percentage of error due to a previous incorrect diagnosis would be 
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present in the same degree in our control group and could, therefore, be 
ignored wherever the two groups are compared. 

It is interesting to note that not every susceptible individual need 
necessarily get the dermatitis on exposure. This may explain many of 
the ‘‘good results’’ obtained in the prophylactic treatment of patients 
where the controls used are the same patients on previous exposure. 
In our present study there was a uniform presence of experimental 
‘ases and controls in camp throughout the summer. This provided for 
any possible change in the virulence of the plant as regards its resin 
content, and also took into account variations in weather and any in- 
fluence that it may have on the ease with which the plant might be 
injured and the dermatitis acquired. 

In evaluating the therapeutic value of any treatment for the actual 
dermatitis, it is important to remember that it is impossible to determine 
at the time of onset either the severity or the time that will elapse before 
the disease runs its course. Since patients differ in their susceptibility, 
the same amount of toxin will affect people differently. 

Our group of patients receiving therapeutic injections for the active 
dermatitis was obviously not controlled, and no comparative conclusions 
ean be drawn between the relative efficiency of our treatment as com- 
pared to that of others. It should be remembered that the disease 
is usually self-limited irrespective of its treatment. Any therapy that 
involves a prolonged routine is, therefore, of questionable value. As 
far as our treatment went, the results obtained were not striking. 


CONCLUSIONS 


1. The massive standard dose method of rapid prophylaxis for poison 
ivy dermatitis is not generally beneficial and actually makes many pa- 
tients more susceptible. Its routine use is contraindicated. 

2. There may be some therapeutic benefit from rhus extract given 
intramuscularly during an attack of poison ivy, but the problem requires 
further study with suitable control; benefits are by no means always 
obtained. 
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ALLERGIC DISEASES IN CHILDHOOD* 


WiiuiamM C. DEAmeErR, M.D. 
San FRANCISCO, CALIF. 


N THE first of a series of articles on infantile eczema Tachau’s' 

opening remark is: ‘‘The problems of infantile eczema have al- 
ways been attractive both to pediatricians and dermatologists.’’ As a 
pediatrician I can take exception to that point of view and I get the 
impression from articles written by certain dermatologists that there 
may be times when they, too, might take exception. Certain it is, 
however, that we could find many allergists who would disagree. The 
key to the problem has not yet been found, and indeed there are 
probably numerous keys all of which are needed. It is the incomplete- 
ness of our knowledge which at times makes it hard to consider a 
specific instance attractive. 

The tendency is to get further away from skin tests, and irrespective 
of them to depend more on environment control (in its allergic and 
nonallergic aspects) and trial diet for reasonable but not unduly pro- 
longed periods. Meanwhile the dermatologic approach occupies the 
important place it has always held. It is well outlined in a discussion 
by Sulzberger,? which also presents his viewpoint on the subject in 
general. He shares with me a feeling that skin tests in eezema have 
been overstressed but still adheres to the view that in other respects 
allergy is ‘‘one of the keys.’’ The subject is dealt with from the view- 
point of a pediatrician by Hill’ and from the viewpoint of an allergist 
by Rappaport and Hecht.t Tachau,' in common with several other 
European authors, holds out hope for the efficacy of general dietary 
rather than specific dietary measures, although he, too, is convinced 
that external irritation is a very important factor. Whether the 
basis of such a general dietary approach will be shown to rest on a 
more specific factor, such as the recently discussed unsaturated fatty 
acids or the presently investigated potassium effect, cannot be stated, 
although there is little to support such an impression at the present 
time. 

While it has just been stated that skin tests leave something to be 
desired in the study of infantile eczema, it is nevertheless interesting 
to note that in that field there is more emphasis on inhalants than for- 
merly. Ratner® reports a rather close numerical parallelism between 
inhalant and food tests even in these very young patients. 


*From the Department of Pediatrics, University of California Medical School, 
San Francisco. 
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Osborne and Walker,® in an excellent article, did not find the patch 
test of much greater usefulness than the scratch or intradermal tests in 
the eczema of infants and children. They reported, however, 50 per 
cent cure and another 35 per cent improved by attention to contact and 
environmental allergens. They feel that transepidermal absorption 
of water-soluble protein is a common and important factor, a view 
which I share. It accounts for their observation of a flare-up of old 
eczema sites by a patch test which itself may remain negative. Yet 
another authority, Feinberg,’ reported the importance of inhalant 
atopens in atopic dermatitis of older children and adults. This time, 
however, the patients showed good correlation in the matter of skin 
tests to the materials under discussion: pollen and mold spores. Be- 
sides the difference in suitability of various substances themselves 
for skin testing (and pollens are an ideal group) differences in age 
eroups exist and the older age level of Feinberg’s group should be 


orne in mind 1 us instance and in considering the apparent dis- 
borne in mind in this instan nd in considering tl rent dis 


crepancies of other authors. IHltisgen,> in a study of the derma- 
tographie response in children, showed an overresponse of the young- 
est individuals to trauma, and also an overresponse in individuals of 
a certain constitution. This, of course, fits in with the well-known 
difficulty of proper skin testing in infants and very young children. 

The influence of eczema on asthma would seem to be varied if we 
accept the reports of several investigators. Stoesser® found a much 
higher percentage of skin reactions without clinical significance in 
persons with asthma who had had eczema than was the case in the 
asthmatic persons who had not had eczema. Woringer!® found that 
asthma following eczema is usually due to foods and climatie factors 
and not inhalants. The surprising statement is made that in some in- 
stances attacks are produced regularly at the time of certain meteor- 
ologic phenomena. There is a predominance of catarrhal over spastic 
symptoms. Usually some evidence of digestive intolerance other 
than asthma is present. I'urthermore, he is of the opinion that this 
group of post-eezema asthmatic persons tends to early onset of asthma 
and to clear up spontaneously at the end of childhood. I feel there 
are numerous exceptions to these general statements. 

Marquezy and co-workers" reported an instance of sudden death in 
infantile eczema. Edema and vasodilatation in the nervous system, 
especially in the sympathetic nerve trunks, were found post mortem. 
They consider this an illustration of the vulnerability of the nervous 
system in eezematous infants who die suddenly, but do not discuss 
the nature of the injurious agent. An obvious consideration would 
be that it was the presumed II substance of a local allergic reaction. 

Maynadier™ reported an instance which fits Woringer’s outline and 
in which the occasionally reported reciprocal relationship of asthma 
and eczema was present. Casper’ also discussed the alternation of 
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symptoms in eezema and asthma and suggested it oceurs because his- 
tamine is fixed either in the skin or in the lung, thus removing it as a 
source of further irritation. 

The question of histamine and histaminase, of such great current 
interest, presents itself. The work of Code't and others brings us 
closer to the final acceptance of the part histamine plays in the allergie 
reaction. This does not mean that current attempts to desensitize 
with histamine will ever have an important place in the field of allergy. 
The experience of the past has been such as to greatly discourage 
the pursuit of this effort. The exact nature and clinical use of an 
inactivator of histamine, histaminase,’ remains to be seen. In theory 
and in a limited number of clinical trials, it promises more than the 
clinical use of histamine. It is to be hoped that in studying the al- 
lergie influences of these two substances, sight will not be lost of their 
total effect on the patient, which may inelude unfavorable blood 
pressure, digestive and gastric secretion effects, to mention only three 
of the possibilities. 

IMMUNOLOGY 

Hilber!® employed the tuberculin test to illustrate an interesting 
property of eczema serum. Twenty-five per cent of formerly positive 
tuberculin reactions were completely inhibited by the injection twenty- 
four hours previously of serum from egg-sensitive eezematous chil- 
dren. An additional 40 per cent were partially inhibited. But the 
inhibiting effect was lost if the Prausnitz-Kiistner reaction was com- 
pleted by injecting egg extract (50 per cent solution) before doing the 
tuberculin test. Hilber interpreted the observations as being due 
to the blocking of a second reaction by egg antibodies fixed to tissue 
cells. Controls with normal serum did not show the inhibiting effect. 
The method of study in these cases is an interesting one as it would 
seem to lend weight to the frequently employed theoretical concept 
of surface fixation of antibodies to tissue cells. 

An even more interesting immunologie study, which will doubtless 
interest Dr. Walzer in his next review for this JoURNAL, is that of Voss 
and Hundt,’ of the Heidelberg University Children’s Clinie. They 
employed the method of inverse anaphylaxis as a means of antibody 
demonstration in the human being. Having observed that serum sick- 
ness convalescent serum given intravenously during the ineubation 
period of serum sickness would cause a local or general rash emanating 
from the site of injection of horse serum, they turned to normal indi- 
viduals to serve as recipients of the reaction. In these normal chil- 
dren a small amount of dilute horse serum was given intracutaneously, 
and about eight hours later a few cubic centimeters of convalescent 
serum were given intravenously. A large local wheal and erythema 
then developed at the site of the horse serum injection. 

Their work would appear to be of considerable importance, es- 
pecially in two regards: a little-used method of study of antigen-anti- 
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body reactions is employed, and a means of preventing or greatly 
modifying serum sickness would seem to be available. For if con- 
valescent serum (i.e., serum from individuals who had recently had 
serum sickness) was given early in the incubation period of serum 
sickness, a small local reaction appearing immediately resulted, but 
serum sickness did not appear later. The ‘‘inverse test’’ was not 
characteristic of serum sickness alone, but it was also positive with 
egg-sensitive and with ascaris-sensitive sera. 

Another fact brought out by this study was that there was no species 
specificity evident in horse serum sickness. Dilutions of cow or sheep 
serum worked equally well and up to the same dilution as horse 
serum (1:100,000), and were entirely interchangeable with it. In 
other words, there would seem to be a common serum sickness anti- 
gen or antibody. 

Szirmai!® confirmed in general Voss’ work but found that antibodies 
could not be demonstrated in every individual convalescent from 
serum sickness and that there was quite a recipient factor affecting 
the outcome of the inverse test. Incidently, he brings up the question 
of the value of preliminary skin tests with horse serum in recognizing 
those who will have a reaction to its therapeutic use. He expressed 
the belief that this procedure, commonly practiced and usually ac- 
cepted to be of value, is useless. A recently published article by 
Davis'® in England shares this view. 

While it may be true that the test is of little use in identifying 
the moderately sensitive individual, it probably will continue to be 
used to identify the extremely sensitive individual in whom the re- 
action may be serious. Inquiry for asthma and horse dander sensi- 
tivity may be of more value than inquiry regarding previous serum 
administration, for the latter showed no causal relationship to sensi- 
tivity in Davis’ case studies. 

It may be well to mention, while dealing with this subject, that in 
the future of pediatrics there is a strong likelihood that tetanus tox- 
oid (alum precipitated and combined with diphtheria toxoid) will so 
prepare the child that the prophylactic use of tetanus antitoxin will 
not be necessary after certain injuries. <A reinjection of tetanus tox- 
oid (serum free) will, in these cases, take its place. 

Sehmidt and Lippard*® have also continued their interesting studies 
on the passive transfer antibody. Using the technique mentioned in 
the last annual review, they undertook to study the variation in 
passive transfer antibody titer in treated and untreated hay fever 
patients. They concluded that there was a marked rise in antibody 
titer following treatment and a slight one following seasonal exposure 
to pollen without treatment. Two patients, however, did not show 
this rise in antibody titer and were likewise not improved by treat- 
ment. The inference naturally was that in the presence of hyper- 
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sensitivity protection from symptoms seems closely related to the 
presence of antibodies adequate to neutralize absorbed antigen be- 
fore it reaches the tissues. An extremely important theoretical and 
practical point is, of course, here involved, and the situation may be 
exactly as outlined. However, it would seem that there is a strong 
possibility that what was titrated was not the passive transfer (skin- 
sensitizing) antibody but in reality the ‘‘neutralizing (immune) 
antibody’’ as described by Cooke, Loveless, and Stull,2! and possibly 
Cohen and Nelson” and others. This antibody, if present and in- 
creased by treatment, could so inhibit the passive transfer reaction 
that large amounts of antigen were needed to overcome its effect, 
thereby giving the appearance of the presence of a correspondingly 
large amount of passive transfer antibody. (The technique of the 
test calls for a mixture of 0.4 ¢.c. of serum with progressively in- 
creased amount of antigen.) The presence of an increased amount of 
neutralizing antibody might also better explain the observation that 
the intracutaneous tests were found decreased as a result of treat- 
ment. 

Lippard and Schmidt?’ also studied, in exactly the same way, the 
response of children to the ingestion of food and came to conelusions 
similar to those in their pollen study. In four instances they showed 
‘fan increase in the titre of passive transfer antibody when antigen 
sufficient to produce clinical symptoms was absorbed.’’ An increased 
tolerance to the offending food was demonstrated to result at the same 
time. The same comments would, of course, apply in this instance. 

The report of Lippard?* on immunologie responses (skin sensitivity, 
passive transfer and complement fixation) to foods by normal infants 
and by eezematous infants discussed in last year’s review, has been 
published and should be read by every one doing or interpreting skin 
tests. Briefly, it points out in a clear and convincing fashion that 
the response of the eczematous child is the same as that of the normal 
child save in degree. 


PLACENTAL AND BREAST-MILK TRANSMISSION OF ANTIGENS 


Lippard’s mention of the finding of several infants with positive 
skin tests to egg, when they had never ingested egg, again raises the 
question of how they became sensitized, with the choice largely one of 
placental transmission of the antigen versus breast-milk transmission. 
All the ten infants in Lippard’s series who were egg sensitive had 
nursed their mothers. Seven of the ten mothers were studied, and 
two of them had a positive skit. test to egg. Naturally, passive 
placental transmission of skin-test antibody was a possibility in these 
two. Not so in the remaining five, of whom Ratner would doubt- 
less say, ‘‘placental transmission.’” Certainly many, including my- 
self, wouid be tempted to agree with him that some of the five may 
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have been actively sensitized by transplacental antigen prior to birth. 
Zohn,”’ however, would probably take a different viewpoint as a re- 
sult of his work with ascaris sensitivity. This he induced in eleven 
normal women late in pregnancy. At the termination of pregnancy 
he tested the mother’s serum and the cord serum for reagins by the 
passive transfer method. They were demonstrated in nine of eleven 
specimens of maternal blood, but in none of the cord serum specimens. 
The study, while on a very small number of individuals, offered an op- 
portunity for both active and passive intrauterine sensitization, 
neither of which apparently oceurred. 

Of theoretical interest, but difficult to accept, is Cirlea’s?® report 
of a four-month-old asthmatic infant who gave a positive skin test to 
mother’s milk. The subject is sufficiently disputable without intro- 
ducing this unconfirmed evidence which implies a much stronger 
antigenicity in mother’s milk than is usually thought possible. Pur- 
suing this line of thought, however, Clein,?* in a discussion of the sig- 
nificance of first allergic manifestations, found that 21 infants out of 
143 who were breast fed developed allergic symptoms while receiving 
breast milk. When orange juice, which they were also receiving, was 
eliminated, nine improved, but 12 continued to have symptoms. By 
manipulation of the mothers’ diet all but three of the 12 were relieved 
of their symptoms. This, it is stated, is evidence that the child can be 
sensitized through the breast milk. Rather is it inconclusive evidence 
that symptoms ean be elicited in a sensitized child by breast milk. 
Although some would possibly consider the two statements syn- 


onymous, they are not. The evidence is considered inconclusive, as 
the observations are based on clinical impressions which are no- 
toriously difficult to prove in a scientific fashion. 


PROPHYLAXIS 


Bound with the maternal side of the picture is naturally the matter 
of prophylaxis of allergy. Probably most of us feel, as does Kern,* in 
his discussion of prophylaxis, that the majority of sensitivities are 
aequired postnatally, not intrauterine, that intrauterine sensitization 
is not a major faetor, and that if and when it is present it has more 
to do with foods than with other substances. Nevertheless, both 
Kern and McGee” believe attention to the maternal diet during preg- 
naney in regard to excesses, uncooked and highly allergenic foods is 
to be recommended where the parents, one or especially both, are 
allergic. Whatever the value of this advice, how many obstetricians 
are interested in the matter or even know the family history in regard 
to allergy? Before we are in a position to criticize their indifference 
more evidence of the effectiveness of such measures is needed. 

Another aspect of prophylaxis concerns itself with the infant’s diet 
apart from breast milk. Ratner®*® extended his investigation from 
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milks and sugars to cereals. He found that moist heat is superior 
to dry heat in lessening the antigenicity of cereals which effect is ac- 
complished by rendering the antigen insoluble. Sensitized guinea pigs 
were used in the study. It remains to be seen how closely these lab- 


oratory studies of the antigenicity of foods are applicable clinically 
where numerous additional factors, not present in the animal tests, 


occur. Also, in the case of multiple substance mixtures, such as occur 
in precooked infant cereals, the disadvantages of multiplicity of 
antigens may outweigh any advantage in how the produet is prepared 
when it is given elinieal trial. 


EMOTIONAL FACTORS 


The psychic make-up of the allergie child has received further study. 
Kennedy and Williams*! encountered three asthmatics in succession 
who stammered, and then investigated 100 child stammerers. They 
found that one-half of them had a personal history of allergy, if 
migraine, the commonest complaint, is accepted as an allergie com- 
plaint. Twelve gave a history of asthma. In a control series of un- 
selected school children 11 per cent gave a personal history of allergy. 
They feel that the hereditary, emotional, nervous, and intellectual 
aspects of allergy and stammering are similar, and the association 
of the two is more than casual. It is unfortunate that the contro- 
versial complaint of migraine weighs so heavily in this statistical 
study. Acceptance of it in this instance is made doubly difficult 
by the undue frequency of its occurrence in a group of 100 children 
suffering from a single complaint of any sort, allergic or otherwise. 

In reading the report of Chobot, Spadavecchia, and De Sanctis,** | 
find the portion dealing with the intelligence quotient of allergic chil- 
dren more convincing than that dealing with their personality anal- 
ysis. As had Piness,** these authors found the allergic group similar 
in 1.Q. distribution to unselected school children, and no tendency 
to proficiency or deficiency in any particular field was evident. Using 
the Pintner Personality Outline, the conclusion was reached that the 
allergic children were better adjusted to their environment than the 
average. In using the Pintner Pupil’s Portrait Questionnaire, how- 
ever, the conclusion was reached that allergic children were less well 
adjusted to school, teacher, pupils, family, and self than the average 
child. An approach to contradiction would seem to be present. Pos- 
sibly the fault lies in the choice of tests used. 

The subject is pursued further by Wittkower* in the Journal of 
Mental Science. He studied 50 adults with hay fever and 50 controls. 
The choice of hay fever rather than asthma would seem fortunate in 
the study of the psychic make-up of the allergic individual for being a 
less handicapping complaint, it would be less likely to change the picture 
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in itself. He found the hay fever group to show outstanding features 
of ‘‘self-absorption, dreaminess and overweaning ambition.’’ This 
abnormal mental make-up seemed to him to be an important predisposing 
faetor for allergic manifestations. He studied the childhood adjustment 
of the two groups in retrospect, and here too, the liability for maladjust- 
ment was confirmed by the patient’s own accounts. A considerably 
higher percentage of the control group classified their childhood as 
happy than did those in the hay fever group. His references to the 
influences of the autonomic nervous system or immunobiological processes 
in animals and human beings are interesting. The influence of hypnosis 
on skin tests is cited. However, it can hardly be denied that very early 
in a fairly objective period these immunobiological processes are well 
established, uninfluenced by psychologic processes, as witness Lippard’s** 
studies in immune responses in eezematous infants. 

Therapeutically Forman*®* has emphasized the need for mental hygiene 
in the management of the allergic child, whose mental make-up he finds 
similar to that outlined by Wittkower. He warns against too heavy an 
educational program and too much regimentation of the child’s day, for 
he feels there is danger of such reactions as stuttering, muscle spasms, 
bed wetting, loss of appetite, irritability, nervous fears, and general 
restlessness. 

A gloomy picture would seem to be presented by these studies in 3 to 7 
per cent of the population. Some solace may be taken by them, however, 
in the statement of some psychologists that none of us are normal and in 
Wittkower’s comment that the ‘‘overweaning ambition’’ results event- 
ually in a higher attainment level than that achieved by the control 
group. 

I recognize many of the milder features discussed above in the allergic 
children I encounter. Perhaps there is further confirmation in what 
seems like an unduly large number of complaints I receive from a 
local convalescent home concerning the behavior of asthmatic children 
sent there. 

TOBACCO AND MOLD STUDIES 


Tobacco sensitivity has become a subject of increasing interest. A con- 
tribution to the subject which will add considerable valuable data is that 
of Peshkin and Landay.*® They reported the cutaneous reactions to 
tobacco antigen in allergic and in nonallergie children. Chobot?* had 
previously reported on the same subject and eoneluded that the numer- 
ous positive reactions were irritative in nature. Peshkin and Landay, in 
a careful and extensive study, reached a different conclusion. They ex- 
pressed the belief that the reactions were specific, and contrary to the 
ease in Chobot’s report, the passive transfer of positive reactions was 
successful in a majority of cases. <A close relationship between the 
tobacco reaction and a reaction to pollen, either grass or ragweed, was 
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also demonstrated. The explanation of this parallelism is not apparent, 
but a cross reaction of some type will apparently have to be considered 
in interpreting tobacco reactions in the future. A comparison of the 
leaves alone or pollens alone of the plants under discussion (rather than 
the pollen of one and the leaf of the other), might clarify further possible 
botanical relationships. 

Pratt** studied the mold spore content of the air in Boston over a 
period of fourteen months. Alternaria, Hormodendrum and nonspore- 
bearing molds were found to increase from June to October, whereas 
Aspergillus, Penicillium, and Chaetomium showed no seasonal incidence. 
Alternaria appeared to be the chief offenders clinically and gave large 
reactions which were transferable by passive transfer. There was a 
close relationship between clinical symptoms and variations in the spore 
content of the air. The results of treatment (asthma and hay fever) 
with mold extracts were very satisfactory. There was a marked 
similarity with Feinberg’s counts in Chicago. Future studies will tell 
how much variation oceurs in other sections of the country, for it is a 
field in which considerable variation may be expected. 


TREATMENT OF ASTHMA 


In addition to numerous general discussions on the treatment of 


asthma, there have appeared several articles placing emphasis on one 
particular approach. Advocates of the conception of bacterial allergy, 
who sometimes feel the condition occurs more often in adults than in 


39 


childhood, will be interested in a report of Stevens*® on the treatment of 
infectional asthma in children with filtrates of cultures of respiratory 
bacteria. After selecting 53 nonreactors to the usual inhalant and food 
antigens whose history seemed consistent with an infectious etiology, he 
gave progressively increasing doses of autogenous and stock filtrates. 
Skin tests were not thought to have any significance in deciding etiology 
or as a guide in treatment which was earried out for two or more years. 
In numerous instances asthma was thought to have been caused by an 
injection given shortly before the attack, and in three cases an almost 
continuous asthmatic state was thought to have resulted from overdosage. 
Ninety-five per cent relief was obtained. 

Creasy*® reported on the frequency and importance of paranasal sinus 
disease in the asthmatic child, advocating the removal of ridges and 
spurs beneath the mucosa, collapse of any cystic degeneration of the 
turbinates, and the establishment of a permanent intranasal antrotomy 
where indicated. In addition, residual tonsil and adenoid remnants were 
removed in all eases. It would be interesting to follow the course of 
antrotomy in this group «s a difference of opinion exists as to the efficacy 
of the treatment. 

Mitchell,*t in a discussion of sinus disease in children, emphasized 
the interdependence of infection and allergy and stated that many of 
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his early failures were due to nonrecognition and nontreatment of a com- 
plicating allergy. He emphasized the lack of development seen in a sinus 
which has not been aerated because allergic swelling of the nasal mucous 
membrane occludes its ostium. He speaks of the ‘‘infantile sinus’’ of the 
allergic individual. This lack of development of sinuses is also men- 


tioned by Bowen* as an important cause of dental and palate deformi- 


ties due to perennial nasal allergy in childhood. It contributes to exces- 
sive overriding of the maxillary incisors and the development of a high 
V-shaped palate in his opinion. Todd, Cohen, and Broadbent**® also 
stressed the role of allergy in the etiology of orthodontic deformity 
and found that 70 per cent of children receiving orthodontic correc- 
tion have an active allergy. 

Other reports on the treatment of asthma include the injection of a 0.5 
per cent sulfur solution in the form of a preparation called allergol,** 
insulin shock treatment,*® sodium thiosulfate orally and hypoder- 
mically,*® and the use of a crude extract of adrenal cortex by mouth.‘ 


ROENTGENOGRAPH IN ASTHMA 


The usefulness of the roentgenogram in asthma is brought out in 
several reports, most interesting of which is that of Friedman and 
Molony.** They reported numerous instances of atelectasis in asthmatic 
children in the recognition and demonstration of which the x-ray 
played an important role. The mechanism of mucous obstruction in 
etiology was brought out by bronchoscopy with aspiration of the 
plugging mucus in many of these cases. Debre*® and others eall at- 
tention to the usefulness of the roentgenogram in the diagnosis of 
asthma in infancy where it is often masked. The lowered diaphragm, 
widened horizontal ribs, and increased parenchymal transparency 
are among the findings which reveal the nature of the condition. 

A most unusual finding is claimed by Kuhlman*’ who believes he has 
demonstrated by x-ray an instance of pulmonary vessel spasm in 
asthma in an adult. 

Finally, the x-ray has played a major role in aiding the recognition 
of Loeffler’s syndrome, a transient lung consolidation with eosinophilia, 
reports of which have appeared with increasing frequency in the for- 
eigen literature and which would seem in many cases to be instances 
of asthmatic atelectasis or even allergic pneumonia. These patients 
are not particularly ill, and the finding of extensive lung consolida- 
tion often comes as a surprise. After Loeffler®! of Ziirich described the 
condition in 1932, Engel®? of Shanghai reported on it in 1935 under the 
name of edema allergicum pulmonis. Sdéderling’* recently reported 
similar findings in asthmatic children, and Weber reported an in- 
stance in a boy in whom the only evidence of allergy was a question- 
able vasomotor rhinitis and a subsequent dermatographia. By no 
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means have all the instances been proved to be asthmatie in origin. 
Miilier®’® is certain of the etiologic effect of ascaris larvae. Cohen*® 


and Breton*’ were equally impressed with the tuberculous etiology. 


luture reports will be watched with interest. 
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Selected Abstracts 








Immunology 


UNDER THE DIRECTION OF MATTHEW WALZER, M.D., AND MAx Harren, M.D., 
BROOKLYN 


Evaluation of the Tuberculin Patch Test (Vollmer-Lederle). Vollmer, H., and 
Goldberger, E. W.: Am. J. Dis. Child. 57: 1272, 1939. 


After two years of experience with the tuberculin patch test the writers 
present a new evaluation of the method based on a comparative study of it with 
the Mantoux test as carried out on 678 children. 

Four hundred seventeen unselected children, admitted to the wards, were 
routinely and simultaneously tested with both the Mantoux test (0.1 mg. of 
old tuberculin) and the tuberculin patch test. None who showed a positive re- 
action to the Mantoux test failed to react simultaneously to the patch test. The 
effectiveness of the patch test in this series was practically 100 per cent. 

Two hundred fifty-nine (99.23 per cent) of 261 children with active tuberculosis 
showed confirmatory results with the Mantoux and tuberculin patch tests. In this 
series 100 per cent conformity was observed between the tuberculin patch test 
and Mantoux test with either first strength solutions of purified protein derivative 
or 0.01 to 1.0 mg. old tuberculin. 

“or general use in practice the tuberculin patch test alone may suffice. For 
exact diagnosis on hospital wards the writers suggest the following routine for 
tubereulin testing: 1. The tuberculin patch test should be applied and read two 
days later. 2. Negative reactors should be retested by the Mantoux test with 1 
mg. (UJ.1 ¢.c. of solution 1:100 of old tuberculin) or second strength solution 
(0.0005 mg.) of purified protein derivative. 3. Both tests should be repeated if 
there is any discrepancy. If the discrepancy remains, the Mantoux reaction 
should be regarded as the deciding one. 


On the Presence in Rabbit Antisera vs. Ragweed Pollen of Skin-Sensitizing Anti- 
bodies Passively Transferable to Man. Winkenwerder, W. E., Eagle, H., and 
Arbesman, C. E.: J. Immunol. 36: 435, 1939. 


Having reported in a previous paper that precipitating and complement-fixing 
antibodies to short ragweed pollen can be regularly produced in rabbits by in- 
jections of pollen extract, the writers, in the present communication, studied 
these antisera for content of skin-sensitizing antibodies for man. 

Sera of high precipitin titer from rabbits, injected with various extracts of 
short ragweed pollen, were used to sensitize passively human recipients. The 
passively sensitized cutaneous sites were tested twenty-four or forty-eight hours 
later with a 1:100 dilution of the Berkefeld filtrate of an extract of ground pollen. 
Sites passively sensitized with normal rabbit sera were used as controls. Tim- 
othy and plantain extracts were also used as controls. 

Sixteen of the 29 antisera tested were shown to contain ragweed-specific 
skin-sensitizing antibodies for human beings. Not every serum, however, was 
effective in every recipient. There was no demonstrable correlation between the 
presence of skin-sensitizing antibody and the precipitin titer of the serum. The 
controls were negative in all instances except two, in which passively sensitized 


cutaneous sites also reacted to timothy extract. 
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Anaphylaxis in the Pregnant Rat. Ratnoff, O. D.: Proc. Soc. Exper. Biol. & 
Med. 40: 248, 1939. 


The author reviews the literature on the role of the endocrine glands in the 
susceptibility of animals to anaphylactic shock and reports his studies on the 
influence of pregnancy on anaphylaxis in the rat. 

The rat was chosen because of its natural refractoriness to anaphylaxis, render- 
ing any increased susceptibility to shock more readily apparent. Within twenty- 
four to thirty-six hours after the time of impregnation, 1 ¢.c. of normal horse 
serum was injected intravenously and repeated three and six days later. Eleven 
days after the last injection, the eighteenth day of pregnancy, a shocking dose of 
1 c.ec. was injected intravenously, and the animal observed for shock symptoms. 
These results were compared with those obtained in 17 normal nonpregnant female 
control rats, sensitized and shocked in the identical manner. 

No significant difference between the frequency of anaphylactic shock in the 
pregnant and the nonpregnant animals was observed. The experience of sensitiza- 
tion and shock had no demonstrable effect on the number of rats in each litter. 
The writer concludes that in the rat the endocrine rearrangements of pregnancy 
have no bearing on susceptibility to anaphylaxis. 


Histaminase in the Treatment of Serum Sickness. Foshay, L., and Hagebusch, 
O. B:: J. A. M.A. 212: 2398, 1939. 


Hypothesizing that the major phenomena of serum sickness are due to a 
release of histamine, or a histamine-like substance, the authors studied the ef- 


fects of the administration of the enzyme, histaminase, on the control or preven- 


tion of the local and general symptoms of serum sickness. 

The oral or intramuscuiar administration of adequate amounts of histaminase 
brought marked relief to 20 of 22 unselected patients with serum disease. Six- 
teen of 18 patients, treated on either the first or second day of illness, obtained 
marked relief in from eighteen to thirty-six hours. 

The writers recommended the use of one ampoule, containing one histamine 
detoxicating unit, given intramuscularly morning and night for five injections. 
In severe cases this dose should be increased for the first day and possibly also 
for the second day. In conjunction with the intramuscular injections they give 
4 or 5 tablets, each containing five histamine detoxicating units, before each 
meal on the first day, followed by 3 or 4 tablets thrice daily for the next two 
days. No evidence of unpleasant or untoward effects resulted from this therapy. 


Passive Sensitization of Human Skin by Serum of Experimentally Sensitized 
Animals. Sherman, W. B., Stull, A., and Hampton, S. F.: J. Immunol. 36: 
447, 1939. 


Because of the contradictory results reported by various workers on the passive 
sensitization of human skin by serum of experimentally sensitized animals, the 
authors present their findings in similar studies. 

Guinea pigs given one intra-abdominal injection of 2 ¢.c. of alum-precipitated 
pollen (ragweed, timothy, orchard grass, June grass) extracts containing 2,500 
protein nitrogen units per cubic centimeter developed sensitivity in a large per- 
centage of instances as shown by the Dale technique. The sera of these animals 
were used for passive skin sensitization of nonatopic human beings. Normal 
guinea pig serum was used as a control. Sera from 6 of the 25 injected animals 
transferred sensitivity to human skin. None of the sera of animals bled less 
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than two months after sensitization passively transferred sensitivity. Precipitins 
could be demonstrated in the serum of only one of fourteen pigs tested. Sera 
obtained from similarly treated animals showed marked differences in sensitizing 
properties. In a few cases, serum that failed to sensitize the skin of one subject, 
succeeded in one or more others. None of the passive transfer reactions were 
comparable in activity to those produced by the sera of sensitive human beings. 

Of two anti-horse-serum rabbit sera, both containing precipitins in high titer, 
one passively sensitized human skin to horse serum while the other did not. 





Rhinology and Ophthalmology 


UNDER THE DIRECTION OF FRENCH K. HANSEL, M.D., St. Louis 


Gastrointestinal Allergy With Special Reference to the Esophagus. Withers, O. 
R.: South. M. J. 32: 838, 1939. 


Withers reports a very interesting case of gastrointestinal allergy in which 
there was involvement of the esophagus. The patient complained of periodic 
attacks of difficulty in swallowing, pain, bloating, and belching. The patient 
also had nasal allergy. At first the attacks were mild and occurred every three 
or four weeks, but later they became more severe and occurred irregularly at 
five- to seven-day intervals. Upon avoidance of the causative foods, the patient 
remained symptom free for more than two weeks. Several foods were found to 
reproduce symptoms. The severity of the attacks could be markedly relieved by 
the ingestion of 3/8 grain of ephedrine. It was not definitely determined whether 
the obstructive symptoms were caused by spasm or by edema of the esophageal 
mucosa. 


External Operations on Frontal and Ethmoidal Sinuses. Patterson, N.: J. 
Laryng. & Otol. 54: 235, 1939. (J. A. M. A. 118: 456, 1939.) 


-atterson discusses his experiences with the external operation of the ethmoidal 
labyrinth which he advocates in cases of polyposis. He states that by this method 
the nose may be permanently free from polyps. Although almost one hundred 
per cent of all cases of nasal polyposis are of allergic origin, no reference is 
made to this factor. 


Progesterone and the Nasal Mucosa. Wilson-Pepper, J. K., and Royle, H.: Brit. 
M. J. 1: 974, 1939. (J. A. M. A. 113: 629, 1939.) 


Wilson-Pepper and Royle report a case in which menorrhagia had existed for 
two years, and spasmodic rhinorrhea of considerable severity for eighteen months. 
Upon injection of the first dose of progesterone the nasal symptoms immediately 
subsided and did not reappear for several weeks. It is suggested that p >gres- 
terone warrants further consideration for treatment of rhinorrhea. 


Allergy in Otolaryngology and Its Relation to Other Manifestations. I. General 
Considerations. Hansel, F. K.: Ann. Otol., Rhin. & Laryng. 48: 54, 1939. 


In a general consideration of the subject of allergy in otolaryngology and its 
relation to other manifestations, Hansel discusses the various allergic lesions 
which may affect the eve, ear, nose, and throat, and their relation to manifesta- 
tions of allergy elsewhere in the body. In nasal and sinus diagnoses a special 
emphasis is placed on the careful consideration of the following factors: (1) 
nasal and sinus symptoms; (2) gross pattern changes; (3) cytology of the secre- 
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tions; (4) x-rays; (5) histopathologic findings; (6) bacteriologie findings. In 
those cases of marked pathologic changes, attention is called to the importance 


of determining whether complicating infections are acute, subacute, or chronic. 


Allergy in Otolaryngology and Its Relation to Other Manifestations. II. Diag- 
nosis and Treatment With Case Reports. Hansel, F. K.: Ann. Otol., Rhin. 
& Laryng. 48: 359, 1939. 


In a further consideration of allergy in otolaryngology and its relation to other 
manifestations, Hansel discusses problems in diagnosis and treatment and il- 
lustrates some important points by case reports. From the otolaryngologie stand- 
point a great deal of stress is placed upon the necessity of complete studies of the 
nose and paranasal sinuses without which atypical cases may be easily over- 
looked. It is emphasized that radical surgical procedures should be deferred 
until allergic methods of treatment have been instituted, for satisfactory relief 
of symptoms and control of pathologic changes are dependent upon adequate al- 
lergic management. 





Pediatrics 


UNDER THE DIRECTION OF WILLIAM C. DEAMER, M.D., SAN FRANCISCO 
Eosinophilia in Prematures. Dieck, C.: Monatschr. f. Kinderh. 78: 64, 1939. 


It was observed that premature infants frequently had a marked eosinophilia 
without apparent cause. A systematic study of 21 premature infants was then 
undertaken. Considering up to 4 per cent or 500 eosinophile celis per cubic 
millimeter of blood as normal, a sustained eosinophilia was found in 14 of 21 pa- 
tients, an occasional eosinophilia in 2 others, and normal values in 5. Over 50 per 
cent of the group showed values of 9 per cent or higher. The eosinophilia was 
most often observed in the second and third weeks; it lasted for from 3 weeks 
to 3 months and was not related to the weight of the child, the presence of eczema, 
skin disease, worms, or icterus. It was most marked, however, in the prematures 
who became most anemic. In two fatal cases it increased in the presence of 
infection. 


Dermatographic Response in Children. Hiisgen, R.: Monatsehr. f. Kinderheilk. 79: 
52, 1939. 


Using a capillary testing apparatus devised by Nothass, the author tested the 
dermographic response of 220 children from 2 to 14 years of age at a tuberculous 
preventorium. Wheal formation, erythema and blanching were recorded. The 
duration of the response was not recorded as too many factors aifected it. A 
marked age influence was noted as 96 per cent of the 2- to 6-year group responded 
with a wheal in contrast with 70 per cent of the 7- to 10-year group and 37 per 
cent of the 11- to 14-year group. Among children showing the ‘‘irritable constitu- 
tion,’’ 72 per cent responded with whealing, while only 35 per cent of those with- 
out signs of this constitution showed whealing. Second tests, occurring immedi- 
ately after the first, responded slightly but consistently sooner. This was taken 
as a sign of capillary sensitization by the previously released H-substance. 

The over-response of the younger individuals was considered the factor which 
made for larger tuberculin reactions in this group. 
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Studies in the Value of Canthariden—Blister Method as an Expression of Allergic 
Conditions. Ewald, H.: Arch. f. Kinderh. 117: 100, 1939. 


In a study on children during various phases of serum sickness after diphtheria 
antitoxin, the author finds that it is not possible to draw conclusions regarding the 
allergic (antigen-antibody) nature of a disease by studying canthariden-blister 
formation (cell count, eosinophiles, duration, ete.) at the time of the illness. 


Importance of Mental Hygiene in the Management of the Allergic Child. Forman, 
J.: Ohio State M. J. 35: 747, 1939. 


The author feels that there are certain personality traits and environmental 
situations which occur with the allergic child which make mental hygiene in the 
management of his case a very important matter. Otherwise, he is in danger of 
being overprotected and of growing up immature in mind, unable to recognize 
life’s limitations, seeking to escape realities, and doomed to failure in marriage. 

The allergic child is frequently serious minded, overconscientious, apprehensive, 
and anxious to please. These traits often result in his being overloaded in his 
school and after-school program. This in turn may lead to such reactions as 
stuttering, muscle spasms, bed-wetting, loss of appetite, irritability, nervous fears 
with fatigue and general restlessness. 

The suggestion is made that rather than in a summer camp or a regimented 
program, children who manifest these traits spend their summer in a small coun- 
try village free from a prescribed program and where they can learn to play with 
other children whose viewpoint is not as sophisticated as that of their home as- 
sociates. 


The Treatment of Bronchial Asthma in Children With Allergol (One-half per cent 
Sulphur). Eriksson-Lihr: Proce. Seventh Northern Pediat. Congress, June 27, 
1938, p. 148. 


Twenty-seven asthmatic children were given from 2 to 26 injections of allergol, 
a 0.5 per cent sulphur preparation, in an attempt at nonspecific desensitization. 
Other methods of treatment, such as diet and environmental control, were advised 
also, but it was felt that, inasmuch as the majority of the children came from poor 
homes, these directions were not well carried out. The author credits the injec- 
tions with his good results. Only one child failed to improve; 5 were better, 12 
much better, and 9 were entirely well. 


Transient Lung Consolidations in Asthmatic Children. Sdéderling, B.: Proce. 
Seventh Northern Pediat. Congress, June 27, 1938. p. 159. 


Attention is called, through 3 typical cases, to the fact that transient allergic 
pulmonary consolidations constitute a disease group and that the demonstration of 
such eases requires the use of the x-ray. A pronounced transience is character- 
istic, for the consolidations remain only a few hours usually or, at the most, a day 
or two. The consolidations tend to appear like those seen in atelectasis and are prob- 
ably caused by bronchial spasm combined with secretory stagnation. Size and loca- 
tion vary slightly. 


Concerning Allergic Phenomena After Bodily Exercise. Luckner, H., and Mann, 
E.: Klin. Wehnschr. 18: 2, 767, 1939. 


The case of a 10-year-old girl who suffered from migraine and urticaria after exer- 
cise is described. Inhalation of 5 per cent CO, from a spirometer also caused the 
appearance of urticaria. Blood studies showed no eosinophilia, serum Ca of 9.4 mg. 
per cent, CO, combining power of 47 per cent. Treatment with sodium bicarbonate 
and luminal gave relief. 
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Role of Allergy in Atelectasis in Children. Friedman, T. B., and Molony, C. J.: 
Am. J. Dis, Child. 58: 237, 1939. 


Seven cases of atelectasis in asthmatic children are reported, of which one was 
postoperative. In all, the onset was acute and associated with fever and dyspnea. 
The presence of obstructing or partially obstructing tenacious secretion was con- 
firmed by bronchoscopy in 4 cases; all of them improved when the secretion was 
aspirated. In some cases repeated bronchoscopic aspiration was done. One other 
case improved immediately after coughing up a plug of thick mucus, Although no 
mention is made that muscle spasm was observed during bronchoscopy, it and the 
thickening of the bronchial wall are considered to be factors in bronchial occlusion, 
in addition to the secretion. 


Cutaneous Reactions to Tobacco Antigen in Allergic and in Nonailergic Children. 
Peshkin, M. M., and Landay, L. H.: Am. J. Dis. Child. 57: 1288, 1939. 


In an exhaustive study of 164 allergic and 200 nonallergie children, it was 
demonstrated that skin reaction to tobacco antigen was closely associated with 
reaction to pollen, either grass or ragweed. The degree of specificity of the reac- 
tions was indicated by the fact that 72 per cent of them were transferable by 
passive transfer. Tobacco proved to be a weak antigen, and, in consequence, the 
tests were all intradermal. Plus-minus reactions were shown to be significant. 
Three mild constitutional reactions were obtained. 

Of the 200 nonallergie children, 18 per cent reacted to tobacco. In the latter 
group, 83 per cent also reacted to pollen. Of the 164 allergie children, 70 per cent 
reacted to tobacco; of these, 91 per cent also reacted to pollen (either grass or 
ragweed). 

The incidence of pollen reactions among the non-tobacco-sensitive individuals 
in each group was 6 and 20 per cent respectively. 

No correlation existed between dust and tobaeeo antigens. The explanation of 
the parallelism between the ragweed, grass, and tobacco reactions is not apparent. 
A common factor in the antigens or in the antibodies is postulated. 














Radiologic Study of Infantile Asthma. Debre, R., Lamy, M., Mignon, M., and 
Nick, J.: Presse méd. 48: 957, 1939. 





The polymorphic picture presented by infantile asthma presents diagnostic dif- 
ficulties which are often clarified by roentgenographic studies. The lowered dia- 
phragm with limited excursion, the increased parenchymal transparency, the hori- 
zontal position of the ribs with widened interspaces, the vertically elongated hilar 
shadow, and certain daubed-appearing shadows in the parenchyma suggesting a 
bronchoalveolar exudate are all informative findings. 


The Principles of Inverse Anaphylaxis as a Method of Demonstrating Antibodies 
in the Human. Voss, FE. A., and Hundt, O.: Ztsehr. f. Immunitatsforsch. u. 
exper. Therap. 94: 281, 1938. 


One to ten cubie centimeters of convalescent serum from a case of serum sick- 
ness were injected intravenously into children at various periods after therapeutic 
administration of diphtheria antitoxin. If this was done within the first 3 days 
after the antitoxin was given, a wheal and erythema appeared at the site of anti- 
toxin injection. If done after the fourth day, the rash was generalized; the symp- 
toms approached shocklike intensity if the convalescent serum was delayed until 
the eighth or ninth day, ie., at the very end of the incubation period of serum 
sickness. A spontaneous serum sickness was prevented in these children by this 


procedure. 
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The study was then carried over to normal children by injecting horse serum 
intracutaneously and following in about 8 hours with intravenous convalescent 
serum. Again, clear-cut reactions were obtained at the site where the horse serum 
had been injected. Extremely high dilutions (1:100,000) of the horse serum gave 
about as large reactions as the undiluted serum. But more surprising was the 
fact that cow and sheep serum were interchangeable with the horse serum at any 
place in the experiment. Along the same lines, sheep- or cow-serum sickness could 
be called forth by treating the patient with antiserum from an individual who 
had recovered from horse-serum sickness. 

Serum from treated children who did not develop a spontaneous serum sickness 
gave irregular, weak, or negative reactions. 

It is concluded that a new method for the study of serum sickness has been 
developed and that the species-specificity of sheep, cattle, and horse in human 
serum sickness is open to question. 


Investigation of Serum Sensitivity Using Inverse Anaphylaxis and Influence of 
Vitamin C on the Same. Szirmai, F.: Arch. f. Kinderh. 117: 56, 1939. 


Szirmai repeated Voss’ experiments on serum sickness using the technique of 
first injecting horse serum intracutaneously into recipients, then following 8 hours 
later with an intravenous injection of a few cubie centimeters of serum from pa- 
tients convalescent from serum sickness. He confirmed in general Voss’ findings 
with the following qualifications: Antibodies could not be demonstrated in the 
serum of every person convalescent from serum sickness, and they could be demon- 
strated in some individuals who had received serum but not developed serum sick- 
ness. Moreover, the method seemed to depend considerably on the recipient’s 
status; with the same serum, one individual would give a rapid and marked reac- 
tion, another a delayed and much smaller reaction, and still another, no reaction 
at all. 

Moreover, the sera which failed to show antibodies of serum sickness by this 
passive method also Zailed to show activity when used directly on children who 
had previously received therapeutic horse serum intramuscularly and were pre- 
sumably in the incubation stage of serum sickness. 

Vitamin C, when added to horse serum, did not influence an immediate or de- 
layed reaction to it, nor did it lessen the reaction in the inverse anaphylaxis test. 
On the contrary, it seemed to increase the reaction in the latter case. Moreover, 
adults and older children who received intravenous asecorbie acid during serum 
sickness complained of more itching. 

The question is raised as to whether or not preliminary tests of sensitization to 
horse serum are useful. The author, in agreement with Peleskei, thinks not. 
Furthermore, he feels that attempts at fractional desensitization do not accomplish 


their purpose. 





Dermatology 


UNDER THE DIRECTION OF MARION SULZBERGER, M.D., NEW YORK, AND JOSEPH Goop- 
MAN, M.D., Boston 


Cutaneous Sensitization Studies. II. Gross and Microscopic Changes in Ragweed 
and 2-4 Dinitrochlorbenzene Sensitization of Guinea Pigs, and in Poison Ivy 
Sensitization in Human Beings. Ginsberg, J. E., Stewart, C. D., and Becker, 
S. W.: J. Invest. Dermat. 2: 81, 1939. 


Two of 14 guinea pigs showed evidence of sensitization after repeated paintings 
with a 5 per cent ether dilution of ragweed extract. In one of these two, the sensi- 
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tization disappeared as the paintings were continued (hardening). Animals sen- 
sitized to horse serum showed no greater tendency to become sensitized to ragweed 
than did animals unsensitized to horse serum. 

It was also found that 2-4 dinitrochlorbenzene sensitized guinea pigs with consid- 
erable regularity and was as effective when painted on the skin as when injected 
intracutaneously. Animals sensitized to this substance showed no greater tendency to 
become subsequently sensitized to ragweed than did previously unsensitized or horse- 
serum sensitized animals. 

Histologic studies of the reactions in guinea pigs and patch test reactions to the 
same substances in human beings showed some similarities. Intercellular edema in 
the epidermis was slight in the guinea pig reactions. Moreover, vesicle formation was 
entirely lacking in the guinea pig. Edema of the cutis and round-cell infiltration 
were diffuse in the guinea pig. In man, however, the former tended to be localized 
rather than diffuse, and the latter was predominantly perivascular. The authors con- 
clude that these differences could not be accounted for entirely on the basis of dif- 


ferences in degree of reaction. 


Observations on Sensitivity to Poison Ivy. Simon, F. A., and Lotspeich, E.: J. 
Invest. Dermat. 2: 148, 1939. 


The studies reported in this paper emphasize individual differences in the ca- 
pacity to become sensitized to poison ivy extract. Of 106 test individuals 19 failed to 
react to concentrated poison ivy extract. In four instances repeated application of 
the concentrated extract to the skin failed to produce sensitization, 

To test the efficacy of various remedies, poison ivy extract was applied to four 
sites in each of 10 patieuts sensitive to poison ivy. Three of the areas were treated 


respectively with calamine lotion, 5 per cent solution of potassium permanganate, and 


5 per cent solution of lead acetate. The fourth untreated site served as a control. 
Objectivel 
potassium permanganate solution was the most effective in relieving itching. 


y all four areas in each instance progressed equally rapidly to healing. The 
Skin tests with serial dilutions of poison ivy extract, performed before and after 
2 to 10 injections of poison ivy extract, indicated that skin sensitivity was not ap- 


preciably altered by the injections. 


A List of Substances for Patch-testing, and the Concentrations to Be Employed. 
Rostenberg, A., Jr., and Sulzberger, M. B.: J. Invest. Dermat. 2: 93, 1939. 


This study contains a list of over 700 substances used for patch-testing, with 
details of the concentration safe for use in the patch test and the vehicle to b 
used. In addition, the report includes information about the industry or trade in 
which certain substances enumerated are encountered. The information, as a 
whole, is invaluable to anyone interested in patch-testing. 


Fixed Eruption and Stomatitis Due to Sulfanilamide. Loveman, A. B., and Simon, 
F. A.: Arch. Dermat. & Syph. 40: 29, 1939. 


The authors report a fixed eruption produced by sulfanilamide and reproducible 
at will by readministration of the drug. Patch tests were slightly positive in 
those areas of skin in which the fixed eruption had appeared, but there was no re- 
action on normal skin in sites not previously affected. 
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Chronic Relapsing Urticaria and Angioneurotic Edema. Markel, J.: Arch. Dermat. 
& Syph. 39: 992, 1939. 


The author reports his results in treating a 51-year-old woman suffering from 
hives and angioneurotic edema. During the course of almost a year the usual 
treatment for chronic urticaria (including elimination diets) brought no relief. 
Because of a prolonged history of indigestion and diarrhea after the ingestion of 
fatty foods, it was decided to administer a deinsulinized pancreatic extract. After 
two weeks there was complete relief of symptoms. Two weeks after the admin- 
istration of the extract was discontinued, the hives and angioneurotie edema re- 
appeared. The medication was resumed again, with complete relief. Once more, 
seven weeks later, the extract was discontinued. There was a prompt recurrence 
and a prompt disappearance of the lesions on resumption of the pancreatic extract. 


Seasonal Atopic Dermatitis: The Role of Inhalant Atopens. Feinberg, S. M.: 
Arch. Dermat. & Syph. 40: 200, 1939. 


Careful study of 14 cases of atopie dermatitis has led the author to emphasize 
the importance of seasonal inhalant factors in this disease. In particular the cor- 
relation of symptoms with the air content of pollen and fungus spores is of in- 
terest. In the author’s hands specific desensitization has given greatly improved 


results. 





Miscellaneous 


Hemiplegia Following the Injection of Ephedrine Hydrochloride. J. A. M. A. 
112: 2131, 1939. 


A man, aged 33 years, with hay fever and bronchial asthma, received adrenalin 
frequently both by inhalation and subcutaneous injections. The subcutaneous in- 
jectiors were administered by his wife for three years. Following an injection of 
0.5 ec. of 1:1,090 solution of epinephrine hydrochloride, the patient experienced 
a violent, splitting headache, and in a few minutes became unconscious. When 
seen forty-five minutes later, he was semicomatose. An examination revealed sub- 
sequently that there was a moderate facial weakness on the right, the tongue pro- 
truded to the left, and the patient was unable to speak. There was a definite right 
hemiplegia, both motor and sensory. In a few hours he was unable to move the 
right arm. In one week he was mentally clear but had difficulty in understanding 
what was said to him. The right arm could be lifted a few inches. It was then 
that he became aware of his inability to see objects on his right with his left eye 
closed. In six weeks the patient finally was able to move the right arm above 
his head. 

Just what the lesion was could not be determined, but it was thought to be 
either an angiospasm or a vascular hemorrhage due to sudden hypertension, the 
latter being more probable because of the persistence of the lesions in that a 
partial hemiplegia and a right homonymous hemianopia persisted. It was deemed 
probable that the needle had been inserted into a small artery. 


Changes in Serum Potassium in Certain Allergic States. Rusk, H. A., Weichsel- 
baum, T. E., and Somogyi, M.: J. A. M. A. 112: 2395, 1939. 


Following earlier work of Rusk and Kennamore on the treatment of urticaria 
with potassium chloride, this work was extended. It was observed that there was 
an increase in the serum potassium in patients with acute and chronic urticaria, 
and with the subsidence of clinical symptoms the blood potassium content fell. The 
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same phenomenon was observed in patients with bronchial asthma. In an attack 
of either of these conditions the serum potassium-lowering effect of insulin and 
epinephrine was markedly decreased. 

Certain allergic patients with urticaria and asthma had definite relief with po- 
tassium chloride alone or with insulin, while other patients did not seem benefited 
by this treatment. The authors have heen unable to determine as yet which pa- 
tients will show therapeutic response to these measures. 


Intermittent Hydrarthrosis With an Allergic Basis. Berger, H.: J. A. M. A.: 
112: 2402, 1939. 


A review of the incidents and etiology of intermittent hydrarthrosis gives rise 
to the conclusion that this symptom complex is not a disease but an articular 
manifestation of a variety of general and local conditions. A case is reported, 
claimed to be the first in the literature, which was proved to be allergic in origin. 
Elimination of the offending allergens from the diet brought about definite im- 
provement of concomitant gastrointestinal and vasomotor allergic manifestations 
in the patient and halted the intermittent hydrarthrosis as well as angioneurotic 


edema. 


Fatal Epinephrine Intoxication. Gormsen, H.: Ugesk. r. laeger. 101: 242, 1939. 


A man, aged 42 years, with bronchial asthma, was treated with injections of 
epinephrine and later with inhalation of a 10 per cent solution in a spray. Through 


a misunderstanding he injected 0.6 ¢.c. (60 mg.) of epinephrine subcutaneously. 
Death resulted in a few minutes. At autopsy there was hyperemia of all the 
organs. This on microscopic examination was found to be due tu capillary and 
venous stasis, whereas the arteries in places were found empty. The lungs showed 
edema and extensive hemorrhages, and hemorrhages also appeared in the kidneys. 

The author reviews 28 cases previously reported. Symptoms in these cases were 
usually immediate pain in the neck, anxiety, pallor, vomiting, dyspnea, increased 
pulse rate, and collapse. The minimal lethal dose for subcutaneous injections seems 
to be about 10 mg. 
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F 


Fatal epinephrine intoxication, 626 
(Abst. ) 

Fever, hay, effect of epinephrine in oil 

in symptomatic treatment of, 

590 

from pyrifer in bronchial 

asthma, 309 (Abst.) 

Filtrates of cultures of upper respira- 
tory pathogenic bacteria, 
treatment of — infectional 
asthma in children with, 408 
( Abst. ) 

Fixed eruption and stomatitis due to 
sulfanilamide, 624 (Abst.) 

Food allergens, 105 

Foods, cooked and uncooked, analysis of 
comparative results of skin 
testing with, 337 

Fraction CS-1, preparation of, 119 

Fractionation of skin sensitizing serum 
by means of neutralization 
and dilution, 32 

Fungus spores, air-borne, incidence of, 
40 

Further observations on nature of house 
dust antigen, 561 


therapy 


G 


Gall bladder, passively locally sensitized, 


in Rhesus monkey, 
reaction of, 70 


allergic 
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Gastrointestinal allergy, studies in, 342 
with special reference to esophagus, 
619 ( Abst.) 
contour, for measurement of 
height and breadth of allergic 
wheals, 159 
Gelatin-epinephrine mixture, slowly ab- 
sorbed, 209 
Glands of internal secretion, experimenfs 
on influence of extirpation of, 
312 (Abst.) 
Grain dust antigen, nature of, 433 


Gauge, 


H 


Tlay fever and asthma, 283 
climatie treatment of, 401 ( Abst.) 

coincidence of positive cutaneous re- 
actions to various pollens in 
500 eases of, 184 

effect of epinephrine in oil in symp- 
tomatic treatment of, 590 

immunology of, studies on, 1 

pollen solution in, intranasal appli- 
eation of, 96 (Abst.) 

prevention and treatment of, clin- 
ical results in, by oral admin- 
istration of pollens of grass 
and ragweed types, 95 
(Abst.) 

ragweed, effect of dosage in treat- 
ment of 314 cases, 502 
( Abst.) 

serological changes resulting from 
treatment of, 465 

treatment of, by injection of pollen 
extract emulsified in lanolin 
and olive oil, 95 (Abst.) 

Helium-oxygen mixtures in status asth- 
maticus, 264 

Ilemiplegia following injection of ephed- 
rine hydrochloride, 625 
( Abst.) 

Hemorrhagic-necrotie skin reactions, lo- 
eal, in man (Shwartzman phe- 
nomenon), 566 

Heterophile antibody determinations in 
148 allergic and 107 nonal- 
lergie persons, 228 

Highly concentrated pollen extracts and 
their deterioration in various 
media, 551 

Histaminase in treatment of serum sick- 
ness, 618 (Abst.) 

Histamine, antiallergic effect of insulin 
shock and liberation of, 208 
( Abst.) 

nonspecific ‘‘desensitization’’ through, 
312 (Abst.) 

Histopathology of sinusitis, 315 (Abst.) 

Hormodendrum, Alternaria, and _ rust 
spores, 40 

Hormones, allergic reactivity by, increase 
in, 402 (Abst.) 

House dust antigen, further observations 
on nature of, 561 
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House dust, antigen—Cont’d 
studies in guinea pig anaphylaxis 
with, 479 
extracts, determination of skin re- 
acting potency of, use of 
comparative skin reaction 
curves in, 443 
Human allergic serum, electrophoretic 
separation of antibody from, 
513 
hypersensitiveness and vitamin C, 90 
skin, passive sensitization of, by serum 
of experimentally sensitized 
animals, 618 (Abst.) 
Hydatid asthma, 308 ( Abst.) 
Hydrarthrosis, intermittent with allergic 
basis, 626 (Abst.) 
Hyperergie inflammation (Arthus phe- 
nomenon) cause of liquefac- 
tion of collagenous fibers in, 
203 ( Abst.) 
Hypersensitiveness, mucous membrane, 
studies in, 104 (Abst.) 
silk, studies in, 182 
to Ascaris lumbricoides actively in- 
duced in pregnant woman, 
placental transmission of, 507 


( Abst.) 


I 


Immunity in experimental syphilis, ob- 
servations on relation of eye 
to, 309 (Abst.) 

Immunization of respiratory tract, 101 
( Abst.) 


Immunologic relationship of giant, west- 


ern, common ragweed and 
marsh elder (Iva ciliata ), 537 
Immunological properties of artificial an- 
tigen containing cellobiuronic 
acid, 204 (Abst.) 
Immunology of hay fever, studies on, 1 
Importance of mental hygiene in man- 
agement of allergic child, 621 
( Abst. ) 
Incidence of air-borne fungus spores, 40 
Infantile asthma and eczema, 315 
(Abst. ) 
radiologic study of, 622 (Abst.) 
eczema, problems of so-called, 409, 509, 
death in 
( Abst. ) 
treatment of, 154 (Abst.) 
Infants, allergy in, 253, 407 (Abst.) 
Infection, focal, sinuses as points of, 
207 (Abst.) 
Insulin, hypersensitiveness to, desensi- 
tization in case of, 411 
(Abst. ) 
shock, antiallergie effect of, and libera- 
tion of histamine, 203 ( Abst.) 
treatment of asthmatic children, con- 
trolled, 510 ( Abst.) 


9 


sudden course of, 103 
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Intelligence rating and emotional pattern 
of allergic children, 509 
(Abst. ) 
Intermittent hydrarthrosis with an al- 
lergie basis, 626 (Abst.) 
Intoxication, fatal epinephrine, 626 
( Abst.) 
Intranasal application of pollen solution 
in hay fever, 96 (Abst.) 
Inverse anaphylaxis, principles of, as 
method demonstrating anti- 
bodies in human, 622 ( Abst.) 
Investigation of serum sensitivity using 
inverse anaphylaxis and in- 
fluence of vitamin C on same, 
623 (Abst.) 
oil, treatment of asthma with, 
97 (Abst.) 
Ivy, poison, dermatitis, prophylaxis and 
treatment of, with extract of 
Rhus toxicodendron, 596 


Todized 


J 


Jewish Hospital of Brooklyn, 68, 182, 
478 


K 


Karaya gum as cause of urticaria, 405 


( Abst.) 


L 


List of substances for patch testing and 
concentrations to be em- 
ployed, 624 (Abst.) 

hemorrhagic-necrotic skin reac- 
tions in man (Shwartzman 
phenomenon), 566 

Lung consolidation, transient, in asth- 

matic children with reference 
to eosinophilia, 408 ( Abst.) 
Lyophile serum in study and treatment 
in immunology of hay fever, 
1 

Lyophilization, preservation of reagin- 
ogenic serum by, 27 


Local 


M 


Mantoux intracutaneous test and tuber- 
culin patch test, comparative 
study of, 202 (Abst.) 

Marsh elder (Iva ciliata), immunologic 
relationship of giant, western, 
common ragweed and, 537 

May fly as exciting cause of seasonal 
allergic coryza and asthma, 56 

Media, deterioration of highly concen- 

trated pollen extracts in var- 
ious, 551] 
treatment general, of 
asthmaticus, 270 

Mental hygiene, importance of, in man- 
agement of allergic child, 621 
( Abst.) 


Medical status 
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Metabolism relationship between exuda- 
tive diathesis and alimentary 
intoxication, 510 (Abst.) 

Migraine from allergic point of view, 208 
( Abst.) 

Milk idiosyncrasy, cow’s, some cases of, 
509 (Abst.) 

Mixture, gelatin-epinephrine, slowly ab- 
sorbed, 209 

Mixtures, helium-oxygen, in status asth- 
maticus, 264 

Monolayer film technique of Langmuir, 
study of antigens and anti- 
bodies by, 406 (Abst.) 

Morbilliform rash, study of patients 
with, and of their subsequent 
reactions, 310 (Abst.) 

Mosquito bites, Arthus phenomenon from, 

311 (Abst.) 

membrane — hypersensitiveness, 

studies in, 104 (Abst.) 


Mucous 


N 


mucosa and 
(Abst. ) 
secretion and endocrine glands, 315 
( Abst.) 
secretions in allergy, further observa- 
tions on cytology of, 251 
Neoarsphenamine, sensitivity to, and 
anaphylactic shock, 15 
Neuritis caused by prophylactic tetanus 
serum, 208 (Abst.) 
peripheral: allergy to honeybee stings, 
299 


0m 

Neutralization and dilution, skin sensi- 

tizing serum by means of, 

fractionation of, 32 

acid, effects of, on specific 

antibody production, 3138 

( Abst.) 

Nitrogen fractions, protein and nonpro- 
tein, of ragweed pollen ex- 
tract, studies on allergenic ac- 
tivity of, 130 

Nose and sinuses, treatment of, ephedrine 
in physiologic vehicle and lat- 
eral head-low posture in, 315 


( Abst.) 


Nasal yrogesterone, 619 
8 ’ 


Nicotinic 


O 


Observations on blood eosinophile count 
in asthmaties, 146 
on nature of house dust antigen, 561 
on sensitivity to poison ivy, 624 
( Abst.) 

Oil, epinephrine in, 400 (Abst.) 

On the presence in rabbit antisera vs. 
ragweed pollen of _— skin- 
sensitizing antibodies passive- 
ly transferable to man, 617 
(Abst. ) 

Oral and subcutaneous treatment, com- 
bined, for ragweed pollinosis, 
453 

ragweed pollen therapy, 579 


SUBJECT 





INDEX 


Orthodontic deformity, role of allergy in 
etiology of, 246 
Otolaryngology, allergy in, and its rela- 
tion to other manifestations. 
I. General considerations, 619 
(Abst.). II. Diagnosis and 
treatment with case reports, 
620 (Abst.) 
and allergy, 392 
and ophthalmology, allergy as related 
to, 187 


4 


Passive sensitization of human skin by 
serum of experimentally sen- 
sitized animals, 618 (Abst.) 

transfer antibody, human, 102, 206 
(Abst. ) 
Patch testing in eczema, results of, 99 
( Abst.) 
list of substances for, and concen- 
trations to be employed, 624 
( Abst. ) 
tests, standard series of, value of rou- 
tine use in dermatologic prac- 
tice of, 98 (Abst.) 

Pathogenesis of asthma, critical retro- 
spect of observations of past 
year on, 308 (Abst.) 

Peptic ulcer, allergy in pathogenesis of, 
342 

Peptides, serological specificity of, 507 
(Abst. ) 


Peripheral neuritis: 


allergy to honey- 
bee stings, °82 

Personnel and equipment, 469 

Phenomena, electrokinetic, 317 

Phenomenon, Shwartzman, produced by 


subcutaneous and intramus- 
cular routes by means of liv- 
ing cultures, 311 (Abst.) 

Phlegmon, cervical, and procaine idio- 
syncrasy as complications fol- 
lowing anesthesia for tonsil- 
lectomy, 410 ( Abst.) 

Photoallergy and primary photosensi- 
tivity to sulfanilamide, 403 
( Abst.) 

Photosensitization of skin by plant sub- 
stances, experimental investi- 
gation of, 201 (Abst.) 

Phthalic anhydride, asthma and allergic 
rhinitis due to sensitization 
to, 164 

Physostigmine salicylate in eye, derma- 
titis venenata from use of, 
104 ( Abst.) 

Pine pollen allergy, 377 

Pituitary material and question of anti- 
hormone, effect of ;splenec- 
tomy on response ‘to, 204 
( Abst.) 

Placental transmission of hypersensitive- 
ness to Ascaris lumbricoides 
actively induced in pregnant 
woman, 507 (Abst.) 
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Pneumococei, virulent, failure of allergic 
inflammation to protect rab- 
bits against infection with, 
99 ( Abst.) 

Poison ivy dermatitis, prophylaxis and 
treatment of, with extract of 
Rhus toxicodendron, 596 

hypersensitiveness and vitamin C, 
89 

observations on sensitivity to, 624 
( Abst.) 

sensitization of guinea pigs to, stud- 
ies on, 504 ( Abst.) 

Poisoning, sulfur dioxide, as cause of 
asthma, 166 

Pollen and dust extracts, 
preserving, 385 

application, turbinal, sensitization of 
skin induced by, resulting in 
facial acne, 235 

atmospheric, of Nashville, Tenn., 401 
( Abst.) 

extracts, highly concentrated, and their 
deterioration in various media, 
551 

ragweed, assav of, 521 

pine, allergy, 377 

short-ragweed, production in experi- 
mental animals of antibodies 
to, 506 (Abst.) 

therapy, oral ragweed, 579 

treatment, confirmation of blocking 
substance formation by, in 
immunology of hay fever, 1 

weed, corneal reactions to, 511 (Abst.) 

Pollens, antigenic relationship of, 417 

of grass and ragweed types, clinical 
results in prevention and 
treatment of hay fever by 
oral administration of, 95 
( Abst.) 

Pollinosis, ragweed, combined oral and 
subcutaneous treatment for, 
453 

Practice, private, allergy in, 473 

Practitioner, general, allergy and, 389 

Pregnant rat, anaphylaxis in, 618 
( Abst.) 

Prematures, eosinophilia in, 620 ( Abst.) 

Preparation of extracts, 470 

P-eservation of reaginogenic serum by 
lyophilization, 27 

Principles of inverse anaphylaxis as 
method of demonstrating anti- 
bodies in human, 622 ( Abst.) 

Procaine anesthetics, cutaneous hyper- 
sensitivity to, 402 ( Abst.) 

idiosynerasy and cervical phlegmon 
following anesthesia for ton- 
sillectomy, 410 (Abst.) 

Progesterone and nasal mucosa, 619 
( Abst.) 

Prophylaxis and _ treatment 
ivy dermatitis with extract 
of Rhus toxicodendron, 596 


methods of 


of poison 
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Protein, absorption of, through skin, 69 
and nonprotein nitrogen fractions of 
ragweed pollen extract, stud- 
ies on allergenic activity of, 
130 
undigested absorption of, from stom- 
ach, esophagus and gall blad- 
der in Rhesus monkey, 478 
Proteins, contact reactions with, in var- 
ious atopie illnesses, 480 
immunological properties of, treated 
with BB’ dichlorodiethyl- 
sulphide (mustard gas) and 
BB’ dichlorodiethyl sulphone, 
406 (Abst.) 
ragweed pollen, studies on chemistry 
and immunology of, 505 
(Abst.) 
Public, lay, and allergy, 397 
Pulmonary infiltration, transient, with 
blood eosinophilia (Loeffler’s 
syndrome), 408 (Abst.) 


R 


Radiologie study of infantile asthma, 622 
( Abst.) 
Ragweed hay fever, effect of dosage in 
treatment of 314 cases, 502 
( Abst.) 
immunologic relationship of giant, 
western, common, and marsh 
elder (Iva ciliata), 537 
pollen extract, studies on allergenic 
activity of protein and non- 
protein nitrogen fractions of, 
13 
extracts, assay of, 521 
inactivation of, by adsorption and 
electric charge of resultant 
surface, 317 
of skin-sensitizing antibodies pas- 
sively transferable to man, 
rabbit antisera vs., 617 
( Abst.) 
oral administration of, 156 
proteins, studies on chemistry and 
immunology of, 503 (AbDst.) 
therapy, oral, 95 (Abst.), 579 
pollinosis, combined oral and_sub- 
cutaneous treatment for, 453 
Rat, white, resistance of, to shock, 405 
(Abst. ) 
Reaction, allergic, of passively locally 
sensitized gall bladder in 
Rhesus monkey, 70 
Reactions, conjunctival, slit-lamp studies 
of, induced in normal and 
atopic individuals, with his- 
tamine, dionin, and offending 
atopens, 68 
crossed, to grain dusts and smuts, 433 
cutaneous, coincidence of positive, to 
various pollens in 500 cases 
of hay fever and its signifi- 
eanece, 184 





640 


teactions, cutaneous—Cont ’d 
to tobacco antigen in allergic and 
nonallergie children with di- 
rect and indirect (local pas- 
sive transfer) methods of test- 
ing, 241 
local hemorrhagie-necrotie skin, in man 
(Shwartzman phenomenon), 
566 
skin, 159 
to slow epinephrine, unusual, 459 
Reaginie sera, human, Schultz-Dale stud- 
ies in Rhesus monkey passive- 
ly sensitized with, 71 
Reaginogenie serum by _ lyophilization, 
preservation of, 27 
Reagins, atopic, and botanical elassifica- 
tion of foods, 105 
Records, clinic, 472 
Resolution, American Society for Study 
of Allergy, 477 
Resolutions, Society for Study of Asthma 
and Allied Conditions, 186 
Respiratory anaphylaxis, further studies 
on, 170 
tract, immunization of, 101 (Abst.) 
Response, dermatographic, in children, 
620 (Abst.) 
recent literature on dust 
atopen and on vitamin C in 
relation to hypersensitiveness, 
72 


Review of 


Reynals spreading factors, effect of, up- 
on human skin, 36 
Rhesus monkey, absorption of undigested 
protein from stomach, esopha- 
gus and gall bladder in, 478 
passively locally sensitized gall blad 
der in, allergie reaction of, 70 
Schultz-Dale studies in, passively sen- 
sitized with human reaginic 
sera, 71 
Rhinitis, ailergic, 510 (Abst.) 
and asthma, due to sensitization to 
phthalie anhydride, 164 
ionization of, 207 (Abst.) 
Rhus toxieodendron, prophylaxis and 
treatment of poison ivy der- 
matitis with extract of, 596 
Roentgen treatment of asthma, 135 
Role of allergy in atelectasis in children, 
622 (Abst.) 
Round table discussion on 
maticus, 261 
Rust spores, Hormodendrum, and Alter- 
naria, 40 


status asth- 


Ss 


Sehultz-Dale studies in Rhesus monkey 
passively sensitized with hu- 
man reagenic sera, 71 
allergic coryza and asthma, 
May fiy as exciting cause of, 
56 


Seasonal 


SUBJECT 





INDEX 


Seasonal—Cont ’d 

aspects of asthma and hay fever in 
New England with special 
reference to sensitivity to 
mold spores, 199 (Abst.) 
dermatitis: role of inhalant 
atopens, 625 ( Abst.) 


atopic 
Sensitivity to  arsenical 505 
( Abst.) 
spores, seasonal aspects of 
asthma and hay fever in New 
England, with special refer- 
ence to, 199 ( Abst.) 
to neoarsphenamine and anaphylactic 
shock, 15 
to poison ivy, observations on, 624 
(Abst. ) 
Sensitization, active, in humans 
trichina antigen, 183 
and antibody formation in monkeys 
injected with tubercle bacilli 
in paraffin oil, 506 (Abst.) 
of animals with simple chemical com- 
pounds, studies on, 97 ( Abst.) 
of skin induced by turbinal pollen ap- 
plication, resulting in facial 
acne, 235 
studies, cutaneous. II. Gross and mi- 
eroscopic changes in ragweed 
and 2-4 dinitrochlorbenzene 
sensitization of guinea pigs, 
and in poison ivy sensitiza- 
tion in human beings, 623 
(Abst. ) 
to bees, wasps, and ants, use of whole 
bee extract in, 379 
to phthalic anhydride, asthma and al- 
lergic rhinitis due to, 164 
Sensitizations induced by tetanus toxoid, 
466 
Sensitized tissues, passively, of Macacus 
rhesus monkey, pathology of 
allergic reactions in, 478 
Serological changes resulting from treat- 
ment of hay fever over a 
period of years, 465 
specificity of peptides, 507 ( Abst.) 
Serum, horse, as antigen in anaphylaxis 
in Rhesus’ monkey, 4038 
( Abst.) 
human allergic, electrophoretic sepa- 
ration of antibody from, 515 
of experimentally sensitized animals, 
passive sensitization of human 
skin by, 618 (Abst.) 
potassium, changes in, in certain al- 
lergie states, 626 (Abst.) 
reaginogenic, preservation of, by 
lyophilization, 27 
sensitivity, investigation of, using in- 
verse anaphylaxis and influ- 
ence of vitamin C on same, 
623 (Abst.) 
sickness, histaminase in treatment of, 
618 (Abst.) 


drugs, 


to mold 


with 
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Serum—Cont ’d 
skin sensitizing, by means of neutral- 
ization and dilution, fraction- 
ation of, 32 
tetanus, prophylactic, neuritis caused 
by, 208 (Abst.) 
Shock, anaphylactic, fatal, in man, 316 
(Abst.) 
resistance of white rat to, 405 ( Abst.) 
Shwartzman phenomenon, local hemor- 
rhagie-necrotie skin reactions 
in man, 566 
produced by subcutaneous and intra- 
muscular routes by means of 
living cultures, 311 ( Abst.) 
Sighing dyspnea, a clinical syndrome, 50 
Silk hypersensitiveness, studies in, 182 
Sinuses as points of focal infection and 
treatment of sinusitis, 207 
( Abst. ) 
conservative management of, 409 
(Abst. ) 
operations on frontal and 
ethmoidal, 619 (Abst.) 
paranasal, role that surgery of, plays 
in asthmatic child, 206 
(Abst. ) 
Sinusitis, histopathology of, 315 ( Abst.) 
in children, treatment of, 316 (Abst.) 
Skin, absorption of protein through, 69 
allergy in infectious diseases, 493 
human, effect of testicular extract 
(Reynals spreading factors) 
upon, 36 
curves, use of comparative, 
in determination of skin re- 
acting potency of house dust 
extracts, 443 
reactions, 159 
local hemorrhagie-necrotic, in man 
(Shwartzman phenomenon), 
566 
sensitization of, induced by turbinal 
pollen application, resulting 
in facial acne, 235 
sensitizing serum, fractionation of, by 
means of neutralization and 
dilution, 32 
testing for brucellosis (undulant fever) 
in children, 313 (Abst.) 
cooked and uncooked foods, 
analysis of comparative re- 
sults of, 337 
tests, allergy, practical points in inter- 
pretation of, 206 (Abst.) 
Slit-lamp studies of conjunctival reac- 
tions induced in normal and 
atopic individuals, with hista- 
mine, dionin, and offending 
atopens, 68 
Smuts and grain dusts, allergy to, 327 
crossed reactions to, 433 
Society for Study of Asthma and Allied 
Conditions, 186, 386, 465 
Sodium thiosulphate in treatment of al- 
lergy, 411 (Abst.) 


external 


reaction 


with 
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Specialist in allergy, training, 390 
Splenectomy, effect of, on response to 
pituitary material and ques- 
tion of antihormone, 204 
( Abst.) 
Spores, Hormodendrum, Alternaria, and 
rust, 40 
Stammering; association of, and allergic 
. diathesis, 314, 410 ( Abst.) 
asthmaticus, general medical 
treatment of, 270 
helium-oxygen mixtures in, 264 
in children, treatment of, 266 
pathology of, 261 
rectal ether and olive oil anesthesia in 
treatment of, 262 
round table discussion on, 261 
Stings, honeybee, allergy to, 382 
Stomatitis venenata, 104 (Abst.) 
Streptococcus vaccines, autogenous, in 
treatment of allergic condi- 
tions, 400 ( Abst.) 
Studies in gastrointestinal allergy, 342 
in guinea pig anaphylaxis with house 
dust antigen, 479 
in silk hypersensitiveness, 182 
in value of canthariden-blister method 
as expression of allergic con- 
ditions, 621 (Abst.) 
on allergenic activity of protein and 
nonprotein nitrogen fractions 
of ragweed pollen extract, 130 
on chemistry and immunology of rag- 
weed pollen proteins, 5035 
(Abst. ) 
on immunology of hay fever, 1 
with antigens, 443 
Sulfanilamide eruption, 310 (Abst.) 
fixed eruption and stomatitis due to, 
624 (Abst.) 
photoallergy and primary photosen- 
sitivity to, 403 ( Abst.) 
Sulfur dioxide poisoning as cause of 
asthma, 166 
Symposium on allergy and education, 386 
on practice of allergy, 467 
Symptomatic treatment of hay fever. 
effect of epinephrine in oil 
in, 590 
Syndrome, clinical, sighing dyspnea, 50 
Syphilis, experimental, observations on 
relation of eye to immunity 
in, 309 (Abst.) 
Syphilitie asthma with atrophic cirrhosis 
in acquired’ syphilis, 97 
( Abst.) 
rabbits, protective antibodies in serum 
of, 505 (Abst.) 


Status 


T 


Table, allergy-testing, practical applica- 
tion of, 462 
Test, aleohol susceptibility, 179 
Dale, antigenic studies by, 417, 465 
diphtheria scratch, 402 ( Abst.) 
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Test—Cont ’d 
sites, negative, in experimental contact 
dermatitis, spontaneous  ac- 
tivation of, 184 

Testicular extract (Reynals spreading 
factors), effect of, upon hu- 
man skin, 36 

Tests, patch, standard series of, value of 
routine use in dermatologic 
practice of, 98 ( Abst.) 

skin, on series of 3,500 patients with 
eczema, results of, 98 ( Abst.) 

Tetanus toxoid, sensitizations induced by, 
466 

Therapy, inhalation, of bronchial asthma, 
503 ( Abst.) 

ragweed pollen, oral, 95 (Abst.), 579 

Thrombopenic purpura due to food al: 
lergy, 412 (Abst.) 

Thyroid gland, anaphylactic shock in 
relation to, 101 (Abst.) 

and allergy, 508 (Abst.) 

Tobacco antigen, cutaneous reactions to, 
in allergic and nonallergic 
children, 622 (Abst.) 

in allergic and nonallergie children 
with direct and indirect (local 
passive transfer) methods of 
testing, cutaneous reactions 
to, 241 
tetanus, induced 


Toxoid, sensitizations 


by, 466 


Transient lung consolidations in asth- 
matic children, 621 (Abst.) 
Treatment and prophylaxis of poison ivy 
dermatitis with extract of 
Rhus toxicodendron, 596 
of asthma in childhood, 102 (Abst.} 
of bronchial asthma in children with 
allergol (one-half per cent 
sulphur), 621 (Abst.) 
of chronic urticaria with high protein, 
low sodium, acid-ash diet, 
with added potassium chlo- 
ride, 61 
of hay fever by injection of pollen ex- 
tract emulsified by lanolin 
and olive oil, 95 (Abst.) 
roentgen, of asthma, 135 
Trichina antigen, active sensitization in 
humans with, 183 
Trichophytin and tuberculin allergy, 494 
Tubercle bacilli, defatted, and their 
products, cellular reactions to, 
202 (Abst.) 
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Tubercle bacilli—Cont ’d 
in paraffin oil, sensitization and 
antibody formation in mon- 
keys injected with, 506 
( Abst.) 
Tubereculin, anamnestic reaction of, 402 
( Abst.) 
hypersensitivity and vitamin C, 89 
patch test and Mantoux intracutaneous 
test, comparative study of, 
202 (Abst.) 
evaluation of (Vollmer-Lederle), 
617 (Abst.) 
reaction, local inhibition of, by intra- 
cutaneous injection of eczema 
serum, 409 (Abst.) 
Tuberculo-proteins compared with reac- 
tion to tuberculo-lipids, cel- 
lular reactions to, 202 
(Abst. ) 


U 


Urethane in symptomatic treatment of 
bronchial asthma, use of, 503 
(Abst. ) 
Urticaria and urticarial reac‘ions to skin 
tests, 489 
chronic relapsing, and angioneurotic 
edema, 625 (Abst.) 
treatment of, with high protein, low 
sodium, sacid-ash diet, with 
added potassium chloride, 61 
karaya gum as cause of, 402 (Abst.) 


Vv 
Vaceines, cold, 510 (Abst.) 
controlled study of, 511 ( Abst.) 
“asomotor rhinorrhea with asthma, as- 
sociated with menstruation, 
199 (Abst.) 
Vitamin B, (lactofiavin) treatment of 
asthma on, 308 (Abst. } 
arsenic sensitivity im guinea 
pigs, 87 
deficiency, sensitivity to neoars- 
phenamine and anaphylactic 
shock, 15 
in relation to hypersensitiveness and 
dust atopen, critical review of 


> 


recent literature on, 72 
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